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EXECUTIVE SUMMARY

Tooele Army Depot North Area (TEAD-N) isa NatiorraI Priorities List (NPL) site under the
U.S. Environmental Protection Agency (EPA) Supertimdprograrn. As such, a Remedial
Investigation/Feasibility Study (RI/FS) must beperforrned. There are7 operable units
containing 17 sites at TEAD-N that are under the Superfundprograrn. Rust Environment and
Infrastructure (Rust E&I, formerIy SEC Donohue, Inc,), under aU.SArrny Environmental
Center (USAEC, formerly U.S. Army Toxic and Hazardous Materials Agency
(USATHAMA)) contract (Contract No. DAAA15-90-D-OO07, Task Order 0003), was tasked
with conducting the RI/FS for TEAD-N. The RI/FS is being conducted in accordance with
tierequkements ofa Federal Facilities Agreement (FFA)be~een EPA Region WII, State of
Utah Department of Environmental Quality, and Tooele Army Depot. The FFA establishes
the appropriate regulatory requirements and schedule for completing the RUFS.

The operable units (OUs)and associated sites tiatare being hvestigated meshownh Table
ES-1. Throughout this document, individual areas will bereferred to as sites; in future
documents, thedesignation Solid Waste Management Unit (SWMU) will be used.

Table ES-l. Operable Units and Sites at173tD-N

Operable Unit Site No. Site Name

4 31*
32*

35
5 17

33
6 9

18
7 5
8 6+

7*
13*

22
23
36*

9 8
40

10 41

Former Transformer Boxing Area
PCB Spill Site
Wastewater Spreading Area
Former Transformer Storage Area
PCB Storage Building 659
Drummed Radioactive Waste Area
Radioactive Waste Storage Building
Pole Transformer PCB Spill
Old Burn Area
Chemical Range
Tire Disposal Area
Building 1303 Washout Pond
Bomb and Shell Reconditioning Building
Old Burn Staging Area
Small Arms Firing Range
AED Test Range
Box Elder Wash Drum Site

*Sites 31 and 32 wereoriginaUyplacedin OU 5; Sites 6, 7, 13, and 36 were in OU 7.

Based on the information compiled during the RI and subsequent discussions between the
EPA, State of Utah, and USAEC, it was decided that additioml data are needed on 11 of the%.
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above 17 sites before an FS can be completed. As a result, this FS covers ordy the six sites
shown in Table ES-2.

Table ES-2. Sites Covered in Feasibility Stady

Operable Unit Site No. Site Name

5 17 Former Transformer Storage Area

33 PCB Storage Building 659

6 9 Drummed Radioactive Waste Storage
Area

18 Radioactive Waste Storage Building

7 5 Pole Transformer PCB Spill

10 41 Box Elder Wash Drum Site

The purpose of the FS is to provide decision makers with the information necessary to select
a remedy for each site that will be protective of human health and the environment. To that
end, this document outlines possible remedial technologies evaluated for the various sites.
The preferred alternative recommended for each site will be presented in the Proposed Plan.
Each site is individually addressed as follows:

. 1.
2.

3.
4.
5.
6.
7.

8.
9.

10,
L

Site Description, including location maps and historical data
Nature and Extent of Contarnimtion, including identification of contaminants of
concern
Contaminant Fate and Transport
Summary of the Baseline Risk Assessment
Remedial-Action Objectives
General Response Actions
Identification and Screening of Remedial Technologies, according to effectiveness,
irnplementability, and cost
Development of Remedial Alternatives
Detailed Analysis of Alternatives, using the nine evaluation criteria established by the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP)
a. Overall protection of human health and the environment
b. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)
c. Long-term effectiveness and permanence
d. Reduction of toxicity, mobility, or volume through treatment
e. Short-term effectiveness
f. Irnplementability
g. cost
h. State acceptance
i. Community acceptance
Comparative Analysis of Remedial Alternatives (when applicable)
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The following summarizes the six sites covered in this FS.

Former Transformer Storage Area (Site 17)

The Former Transformer Storage Area (Site 17) refers to Open Storage Lot No. 675B in the
northern portion of the Maintenance Area of TEAD-N. Before 1979, this graveled lot was
used for long-term storage of electrical transformers and capacitors. In 1979, all of the
transformers were removed from the lot. Following removal of the transformers, composite
surface-soil samples were collected and analyzed for polycfdorinated biphenyls (PCBS). The
results showed that low concentrations of PCBS were present in the soils at Site 17.

It was determined, after firther review of the existing data, that no further sampling of the
site soils was required. A baseline risk assessment was performed utilizing the existing PCB
data to evaluate risks associated with this site. All scenarios for carcinogenic risks were
within or below the EPA target range of lE-4 to lE-6 for residual risk. Chronic,
noncarcinogenic risk estimates for Site 17 meet the EPA goal for a residual hazard index of 1
or less for both the average exposure and reasonable maximum exposure (RME) case.

Soils: Beginning with six possible general response actions for soils, the following six
remedial alternatives were retained for consideration:

● No Action

● Institutioml Controls

● Soil Cover

● Stabilization

● Landfill Disposal

● Incineration

Groundwater: Similarly, four response actions were evaluated for potential groundwater
remediation. Leaching of PCBS to the groundwater at Site 17 is unlikely because the
groundwater is approximately 280 feet below grade, the concentrations of PCBS detected in
soil are low, and PCBS are relatively immobile in soil. In addition, PCB soil cleanup values
based on direct contact assumptions will generally provide sufficient protection to human
health and the environment from possible groundwater contamination. Therefore, ordy the
No Action alternative is retained for further consideration for the groundwater.

PCB Storage Building 659 (Site 33)

The PCB Storage Facility began receiving transformers in 1979 when the transformers at Site
17 were moved to Building 659 for long-term storage. The facility is a Toxic Substances
Control Act (TSCA)-permitted facility for the storage of PCB-contaminated transformers.
The building has a concrete floor, perimeter berm, and diversion structures at the entrance

L areas to contain any spills. The facility appeared to be in good condition and well maintained
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at the time of the RI field investigation. Facility operation is conducted in compliance with a
Toxic Substances Control Act (TSCA) permit. There is no evidence or data to indicate PCB-
contarninated wastes have been released from the building to the environment in the vicinity
of Building 659: As detailed in Appendix C, suspect PCB contamination from as early as
1981 was shown to be non-existent.

Because Building 659 is a TSCA-permitted facility that is monitored and well maintained, no
investigations were conducted during the RI at Site 33. As long as the facility remains under
Army control with TSCA permits in place, there is Iittfe likelihood of contamination
occurring. If this facility were to be changed from PCB storage or transferred from Army
control, a complete examination and re-evaluation would take place prior to any such transfer
under TSCA rules and Base Realignment and Closure (BRAC) regulations, thus ensuring
continued protection of human health and the environment. Because there are no indications
of a contaminant release at Site 33, No Action is the only remedial action considered.

Drummed Radioactive Waste Storage Area (Site 9)

The Drummed Radioactive Waste Storage Area (Site 9) consists of two areas that were
previously identified as having been used for the storage of one or more 55-gallon drums
containing low-level radioactive waste. The exact location where the materials may have
been stored had never been determined, and no investigations had been conducted. Although
radioactive releases were possible, no releases had been reported at Site 9.

During the RI, a surface radiation survey of the two suspect areas of drum storage was
conducted to determine if a release of radioactive materials had occurred. The fiist small
area was scanned over its entire surface with no radioactivity above background being
detected. The second larger area was gridded and each grid line was scanned for
beta/garnrna radiation. Further, the alpha decay energies for all isotopes that possibly could
have been stored on site were high enough to be detected by the instrument used. Again, no
areas of radioactivity above background were detected during the survey.

As a result of the radiation surveys, it has been determined that no further investigation of
thk site is warranted, and No Action is the onfy remedial alternative considered.

Radioactive Waste Storage Building (Site 18)

The Radioactive Waste Storage Building (Site 18) is located on the northern end of Building
659, which also houses transformers (Site 33). This radioactive storage portion of the
building is walled off and locked. The storage area is a Nuclear Regulatory Commission
(NRC) -licerrsed facility for the storage of radioactive materials. Low-level radioactive
materials are stored in this area. Access to the materiafs is controlled, and periodic
monitoring of the facility for releases of radioactive materials is performed.

No previous investigations had been conducted at this facility before the RI. After a site visitb
in 1992, it was determined that no investigation at this facility was warranted. This facility is
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an active, licensed facility that is locked, well maintained, and monitored. If the facility were
to be transferred from Army control in the future, a BRAC investigation would be undertaken
to errsure continued protection of human health and the environment. Therefore, No Action
is the only remedial altermtive considered for this site.

Pole Transformer PCB Spill (Site S)

The Pole Transformer PCB Spill (Site 5) is the site of a pole-mounted electrical transformer
that caught on fiie and spilled PCB-contaminated oil on the surrounding soils. The
contaminated soils were excavated, placed in 55-gallon drums, and disposed of off-site. No
soil samples were collected from the excavation to verify that the cleanup was complete.
However, a composite sample of the drummed soils was collected and amlyzed for PCBS.
The resuks showed that the composite concentration of PCBS was 3.45 micrograms per gram
(Wig).

During the current RI, surface- and subsurface-soil samples were collected along the
perimeter of the excavation, and a subsurface soil sample was collected in the center of the
excavation to deterinirre if residual PCB contamination is present in the soils and, if present,
whether the contaminants pose a risk to human health and the environment. Results of the
sampling and amlysis indicate that low levels of PCBS, polychlorimted diberrzofurans, and
polychlorinated diberrzodioxins are present in the soils in and adjacent to the excavation.

Results of the baseline risk assessment indicate that carcinogenic risks associated with Site 5
are within or below the EPA target range for residual risk. Chronic, noncarcinogenic risk
estimates meet the EPA goal for a residual hazard index of 1 or less for all scemrios
evaluated. Since health-based levels are not exceeded, it appears that no further investigation
of the site is warranted.

Soita: Six general response actions were evahrated and several potential remedial
technologies were identified and screened, resulting in the following six remedial alternatives
being retained for further consideration for Site 5 soils:

● No Action

● Irrstitutioml Controls

● Soil Cover

● Stabilization

● Landfill Disposal

● Incineration

Groundwater: No groundwater contamination data exist for Site 5. A potential may exist
for contamination of the groundwater through leaching of the soil by intltration of
precipitation. However, because PCBS tend to adsorb strongly to soils, thus minimizing
leaching, and because the estimated depth to groundwater below Site 5 is over 300 feet, it is

ES-5



unfikely that groundwater contamination would occur. As a result, only the No Action
altermtive is considered for Site 5 groundwater.

L

Box Elder Wash Drum Site (Site 41)

Twenty-one drums are present in the channel of Box Elder Wash (Site 41). The source of the
drums and the date of the dumping are unknown. The dmms contain what appears to be tar.
Previous investigation of the drum contents included sampling of four of the exposed and
open drums. Results from the previous sampling showed the presence of several semi-
volatile organic compounds, barium, and mercury.

RI investigations at the drum she included geophysical surveying to locate potential buried
drums, hand excavation and inventory of all drums in the wash, collection of samples from
eight drums, collection of surface and subsurface soils from hand-augered borings adjacent to
the drums, collection of surface soils downstream from the drum site, and collection of a
sample from a surface tar spill above the drum site.

Drum samples contained numerous metals, volatile organic compounds, and anions. In
addition, two explosives, cyclotetramethylenetetranitramine (HMX) and nitrobenzene, were
detected at low concentrations. HMX was present at 1.8 pg/g and nitrobenzene ranged from
1.15 pg/g to 2.49 pg/g. The drum samples were also analyzed for Toxicity Characteristic
Leaching Procedure (TCLP) metals. Results showed metal concentrations did not exceed
EPA regulatory levels.

Samples taken from subsurface soils contained no detectable concentrations of contaminants.
Pyrene was detected at 0.99 pg/g in one surface soil sample and nickel was detected at
48 kg/g in the sample from the surface tar spill. All other surface soil samples contained no
evidence of contamination.

Results of the baseline risk assessment for Site 41 soils (assuming removal of the drums and
stained soils) indicate that carcinogenic and chronic, noncarcinogenic risks to human health
are below EPA target levels for all scenarios.

Soil and Drums: Six general response actions were evaluated for the soil and drums at Site
41. From these, four remedial alternatives were retained for further consideration:

●

●

●

●

No Action

Institutioml Controls

Removal and Off-Site Incineration of Drums and Stained Soil

Removal and Off-Site Disposal of Drums and Stained Soil

Surface and Groundwaten There are no amlytical data for surface or groundwater for Site
41. A potential could exist for water contamination through leaching of soil by Mlltration of
precipitation. However, because of minimal soil contamination and because the estimated
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depth to groundwater below Site 41 is 220 feet, surface water and groundwater contarnimtion
are unlikely. Therefore, No Action is the only water altermtive considered for this site.



1.0 INTRODUCTION

1.1 PURPOSE

Rust Environment and Infrastructure (Rust E&I, formerly SEC Donohue, Inc.) is currently
conducting a Remedial Investigation/Feasibility Study (RI/FS) at Tooele Army Depot-North
Area (TEAD-N), Tooele, Utah (Figure l-l). The scope of the RI/FS includes 17 sites
located within 7 operable units (OUS) (Figure 1-2). The RI is designed to provide
information on the nature and extent of contamination associated with sites within each OU
and, on the basis of these data, evaluate and estimate the risks to human health and the
environment as a result of the contaminants present. The FS is designed to assemble,
evaluate, and compare remedial-action alternatives for each site utilizing the contaminant and
risk information obtained during the RI. Based on information gathered during the RI and
subsequent review by the U.S. Environmental Protection Agency (EPA), State of Utah, and
the U.S. Army Environmental Center (USAEC), it was decided that additional sampling and
characterization are required for 11 of the 17 sites. As a result, this FS addresses onfy six
sites as follows:

● Site 17, Former Transformer Storage Area (OU 5)

● Site 33, PCB Storage Building 659 (OU 5)

● Site 9, Drummed Radioactive Waste Storage Area (OU 6)

● Site 18, Radioactive Waste Storage Building (OU 6)

● Site 5, Pole Transformer PCB Spill Site (OU 7)

● Site 41, Box Elder Wash Drum Site (OU 10)

These sites are identified on Figure 1-3.

The remaining 11 sites, which will be addressed in future documents after additioml sampling
and characterization are completed, are:

● Site 31, Former Transformer Boxing Area (OU 4)

● Site 32, PCB Spill Site (OU 4)

● Site 35, Wastewater Spreading Area (OU 4)

● Site 6, Old Bum Area (OU 8)

● Site 7, Chemical Range (OU 8)

● Site 13, Tire Disposal Area (OU 8)

● Site 22, Building 1303 Washout Pond (OU 8)
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Figure I-1. Location Map of Tooele Army Depot-Notih Area and Vicini@
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● Site 23, Bomb and Shell Reconditioning Building (OU 8)

● Site 36, Old Bum Staging Area (OU 8)

● Site 8, Small Arms Firing Range (OU 9)

● Site 40, AED Test Range (OU 9)

(Please note the rearranging of some sites within OUS from that shown in previous
documents. Sites 31 and 32 were in OU 5; Sites 6, 7, 13, and 36 were in OU 7.)

A change has been made in the nomenclature used in OUS 4 through 10. Up through the
time of publication of this FS report and the RI report, all investigated areas were designated
as “sites.” Beginning with the Proposed Plan and for all subsequent documents, these same
areas will be identified as Solid Waste Management Units (SWMUS).

1.2 GENERAL BACKGROUND

TEAD-N is located 35 miles southwest of Salt Lake City and encompasses 24,732 acres in
the Tooele Valley, Tooele County, Utah (Figure l-l). The facility was established in 1942
and has been one of the major ammunition storage and equipment-maintenance installations in
the U.S. Until recently, the missions of TEAD-N have been to receive, store, issue,
maintain, and dispose of munitions; to provide installation support to attached organizations;
and to operate other facilities as assigned. A recent change envisions that the maintenance
area of TEAD-N will be utilized for industrial purposes by private fiims or other government
entities.

As a result of continuous operations at TEAD-N since 1942, a variety of known or suspected
waste and spill sites have been identified. Environmental investigations from the late 1970s
to the present have resulted in the identification of 46 sites referred to as Solid Waste
Mamgement Units (SWMUS). In 1991, a Corrective Action Permit was issued to TEAD-N
that required the Army to perform a Resource Conservation and Recovery Act (RCRA)
Facility Investigation (RFI) at the 46 SWMUS. However, 17 of the 46 SWMUS have since
been designated as Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) sites by the Environmental Protection Agency (EPA) and the State of Utah.
These 17 sites were grouped into 7 OUS, numbered 4 through 10. Under CERCLA, the
Army is required to perform an RI/FS for each OU at TEAD-N. As stated, 11 of the 17
sites are not addressed in this FS report because additional data were deemed necessary,
based upon the results of the initial field investigation of those sites. Throughout this
document, the SWMUS being investigated as part of the CERCLA OUS will be referred to as
sites; in future documents, they will be referred to by the designation SWMU.



1.3 FEASIBILITY STUDY ORGANIZATION

The approach used in preparing this FS Report generally follows the EPA guidance presented
in Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(EPA, 1988a). Section 2.0, Remedial Technology Descriptions, is a reference section that
provides a description of the remedial technologies that are evaluated as possible remediation
alternatives at various sites. Subsections on each of the six sites (arranged by OUS in
Sections 3 through 6) (1) describe the site; (2) smrnr-narizethe nature and extent of
contamination, including an identification of the contamimnts of concern; (3) summarize the
fate and transport characteristics of the contamimnts; (4) summarize the Baseline Risk
Assessment, including results from both the human health and the ecological risk assessment;
(5) select remedial-action objectives and remediation goals; (6) identify general response
actions; (7) identify and screen remedial technologies; (8) develop remedial altermtives,
including a description of each remedial alternative that outlines the waste-management
strategy involved and identifies the key Applicable or Relevant and Appropriate Requirements
(ARARs); (9) provide a detailed analysis of each of the remedial alternatives; and (10)
provide a comparative analysis of the altermtives.

1.3.1 Selection Process for Remediaf-Action Objectives

The remedial-action objectives and remediation goals for each site are based on the results of
site-specific risk assessments and any chemical-specific ARARs for the site. The remedial-
action objectives for this FS are based on the assumption that TEAD-N will continue to
fimction as an Army installation. For the six sites covered in this FS, four currently meet
EPA human health and environmental protection guidelines. Site 5 in OU 7 and Site 41 in
OU 10, if remediated as outlined in this FS, wou]d also meet all human health and
environmental guidelines. If transferred to other use, Sites 33 and 18–which are located in a
single building used for polyclrlorimted biphenyl (PCB) and radioactive material
storagtiwould require closure processes to be (1) regulated by current permitting agencies’
regulations (Toxic Substances Control Act (TSCA) and Nuclear Regulatory Commission
(NRC)) and (2) controlled by Army personnel under Base Realignment and Closure (BRAC)
rules. A BRAC site investigation and risk assessment would be required.

Current base closure plans envision that the TEAD-N Maintemnce Area, which includes Sites
17, 33, 9, and 18 covered in this FS, will be utilized for industrial purposes by private firms
or other government entities. However, because of uncertainties over the future use of
TEAD-N property, possible future residential use was evaluated where appropriate. The risks
associated with possible future residential use of Sites 17, 9, 5, and 41 meet accepted EPA
guidelines. As stated above, Sites 33 and 18 will undergo additional evaluation when it is
decided to change their use from permitted/licensed storage of regulated materials,



1.3.2 Applicable or Relevant and Appropriate Requirements

A complete list of potential location-specific, chemical-specific, and action-specific ARARs
for TEAD-N is presented in Table 1-1. Ttds list was, for the most part, obtained through
evaluation of two previously compiled TEAD documents cited below.

● Drafi Assessment of Chemical-Spec@ Applicable or Relevant and Appropriate
Requirements (ARARs) for Tooele Army Depot, North and South Areas, Tooele, Utah
(Oak Ridge National Luborato~, 1992a); and

● Draft Assessment of Location-Spec@ Applicable or Relevant and Appropriate
Requirements (ARARs) for Tooele Army Depot, North and South Areas, Tooele, Utah
(Oak Ridge National Laborato~, 1992b).

These two documents discuss chemical-specific ARARs and location-specific ARARs for
TEAD-N; both are included as Appendix A to this FS Report. Table 1-1 also includes
potential ARARs identified after those presented in the documents in Appendix A. Pertinent
location-specific and chemical-specific, ARARa from Table 1-1 are discussed in the sections
on remedial-action objectives for each site. Action-specific ARARs are identified in the
remedial alternatives descriptions for each site.

1.3.3 Screening Criteria for Remedial Technologies
L

Remedial technologies are screened on the basis of effectiveness, implementability, and cost
as described below. The technologies are screened for each site to produce an inventory of
suitable technologies that can be assembled into remedial akermtives.

Effectiveness. Technologies must be suitable for the conditions of the site, must be
suitable for the types and concentrations of contaminants, and must be effective in
addressing the volume of contamimted media. The technology itself must not have
substantial adverse impacts on the environment or human health. Another consideration
is whether the technology is proven and reliable with respect to the remediation goals for
the site. If the characteristics of site-related contaminants or site conditions clearly limit
the effectiveness of a technology, the technology is eliminated.

Imrdementability, Implementability includes both the technical and administrative
feasibility of implementing a technology. Considerations include the ability to obtain any
necessary permits for off-site actions; the availability of treatment, storage, and disposal
services (including capacity); and the availability of necessary equipment and skilled
workers to implement the technology. The available area, accessibili~, and potential
future use of the site may affect the implementation of some technologies. Technologies
that are not technically or administratively feasible are eliminated.
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~. Cost plays a limited role in the screening of technologies. Technologies with
extremely high costs relative to other technologies for the same general response action are
eliminated.

1.3.4 Evaluation Criteria for Remedial Alternatives

The detailed amlysis of alternatives consists of an analysis of each remedial alternative
against the set of nine evaluation criteria established by the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) (40 CFR 300.430). The analysis compares the
remedial alternatives for each site using the same evaluation criteria as a basis for
comparison. The nine evaluation criteria are:

1.

2.

3.

4.

5.

6.

7.

8.

9.

Overall protection of human health and the environment. The assessment against this
criterion describes how the alternative, as a whole, achieves and maintains protection of
human health and the environment.

Comtiiance with ARARa. The assessment against this criterion describes how the
alternative complies with ARARa, or if a waiver is required, and how a waiver is
justified. The assessment also addresses other information from advisories, criteria, and
guidance (To Be Considered guidance) from federal and state agencies.

Lmw-term effectiveness and trermanence. The assessment of altermtives against this
criterion evaluates the long-term effectiveness of alternatives in maintaining protection of
human health and the environment after response objectives have been met.

Reduction of toxicity. mobilitv . or volume through treatment. The assessment against
this criterion evaluates the anticipated performance of the specific treatment technologies
that an alternative may employ.

Short-term effectiveness. The assessment against this criterion examines the
effectiveness of altermtives in protecting human health and the environment during
construction and implementation of a remedy until response objectives have been met.

Imdementability. T’hk assessment evaluates the technical and administrative feasibility
of altermtives and the availability of required goods and services.

~. TMs assessment evaluates the capital and operation and maintemnce (O&M) costs
of each altermtive.

State accerxance. Tirk assessment reflects the preferences or concerns of the state about
the alternatives.

Cormmmitv acceutrmce. This assessment reflects the preferences or concer”m of the
community about the alternatives.
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The final two criteria, state acceptance and community acceptance, will be evaluated
following comment on the RI/FS report and will be included in the final decision-making
process during preparation of the Proposed Plan and the Record of Decision for the six sites



2.0 REMEDIAL TECHNOLOGY DESCRIPTIONS

This section identifies and describes the remedial technologies that are considered for the sites
at TEAD-N. Table 2-1 lists the technologies. These technologies were identified based on a
review of literature, vendor information, performance data, and experience in developing
other feasibility studies. The technologies represent an array of existing processes, ranging
from those cornmordy practiced to those still in the experimental stages of development. As
discussed below in the technology descriptions, sheet piling and grout curtain containment are
not technically implementable at TEAD-N because of the great depth to the confhing layer
(hundreds of feet) and the gravelly nature of the alluvium underlying the OUS. Similarly, soil
flushing is not technically implementable at TEAD-N because of the great depth to
groundwater (hundreds of feet) beneath the OUS. Detomtion is not appropriate for the six
sites in this FS because unexploded ordmnce (UXO) is not present at these sites. These four
technologies are, therefore, eliminated from consideration for the assembly of remedial
altermtives.

2.1 NO ACTION

The NCP requires consideration of the no-action alternative during the FS. The no-action
alternative references a site risk assessment and presents a baseline of performance with
which to evaluate other alternatives. Site soils would be left in place under this alternative,
The no-action altermtive does not reduce the toxicity, mobility, or volume of any soil
contamination that is present, except that which may occur through natural degradation
processes. Generally, the no-action alternative is effective at meeting the remedial-action
objectives only if contamination levels are in compliance with ARARs and do not pose an
excessive human health or environmental risk.

2.2 INSTITUTIONAL CONTROLS

This alternative does not involve active remediation; site soils would be left in place.
However, this alternative would limit the potential for human and fauna exposure to site
contaminants by placing controls on access to the site. Typical controls include deed
restrictions, fences or other barriers, warning signs, and regular surveillance. Institutional
controls do not reduce the toxicity, mobility, or volume of any soil contamination that is
present, except those which may occur through natural degradation processes.

Institutional controls may be effective at protecting human health and the environment and
complying with ARARs if the site contamimnts have low toxicity, very low mobility, or are
present at low concentrations. Long-term enforcement of the institutional controls is
necessary to maintain effectiveness. Institutional controls are readily implementable. Costs
are generally minimal and depend on factors such as the amount of maintenance and
surveillance necessary for the barrier to control site access and the frequency and type of
sampling necessary for long-term monitoring, if any.

L



Table 2-1. Remedial Technologies for Tooele Army Depot-North Area

Technology/Action Proeem

No Action

Institutioml Controls Deed Restrictions

Fences

Sampling and Analysis

Containment

In situ Treatment

Sheet Piling(a)

Grout Curtain(a)

Surface-Runoff Controls

Capping

Biodegradation

Radio Frequency Heating

Soil Flushing@)

Soil-Vapor Extraction

Stabilization

Vitrification

Excavation with On-Site Treatment and Disposal Biological Treatment

Chemical Extraction

Dechlorimtion

Detonation(c)

Incineration

Physical Separation

Soil Washing

Stabilization

Thermal Resorption

Volatilization/Venting

-.



Table 2-1. Remedial Technologies for Tooele Army Depot-Notih Area (continued)

Technology/Action Process

Excavation with Off-Site Treatment/Disposal Incineration

Iandfill

‘Ehnunatedfromcons]deratlon, Not techmcally Implementable because of tbe great depthto bedrock
(lmndredsof feet to 1,000feet)andgravellyalluviumunderlyingtheOUS,

bEliminatedfromconsideration.Not tecbnksllyimplementablebecauseof the greatdepthto
groundwater(lrundredsof feet)benearbtheOUS.

cElinrinatedfromconsideration.UXOisnot present attbesix sites irrthis feasibility study.

2.3 CONTAINMENT

Containment technologies employ physical barriers to limit the mobility of soil contaminants.
Containment technologies may include the following:

● Sheet Piling

● Grout Curtain

● Surface-Runoff Controls
L

● Capping

Because of&e extieme estbated deptito solid bedrock (hundreds of feet to over 1,000 feet)
and the gravelly nature of the alluvium underlying the OUS, sheet piling artd grout curtain
techniques would be impractical for limiting mobility ofsoilcontamination where it may exist
intfre six sites covered in this FS. Consequently, these two remedial technologies are not
considered further. Surface-runoff controls and capping techniques are discussed below.

2.3.1 Surface Runoff Controls

Tfds containment technique would use surface grading, lined ditches, and/or pipes to reroute
surface-water runoff around the contaminated area. This action would reduce the risk due to
migration of soil contaminants to other enviromnental pathways by (1) reducing surface water
tranaportof waste constituents through erosion and (2) reducing itilltrationof storm water
runoff into the contaminated soils and the subsequent leaching of contaminants from the soils.
surface-rtmoff controls reduce the mobility of soil contarnirtsnts, butdonot reduce the
toxicity orvolume of contaminants. I-Ong-term maintenance ofsurface-mnoff controls is
necessary.



2.3.2 Capping

Thegeneral purpose ofsitecapping istbreefold: (I)toelirninate surface transport of waste
constituents tbrough erosion, (2) toelirninate the potential for direct contact (by humans,
fauna, and flora) with waste material, and(3) tominirnize iruWtrationofprecipitationan dtie
subsequent leaching of constituents from buried waste materials.

Capping is frequently used as a method of site remediation for a variety of waste materials,
particularly when waste removal is impractical because of the risk of increased public
exposure, the type of waste constituent, or the overall cost. A cover system may also be
appropriate for capping residual soils after wastes and highly affected soils are removed.
Capping reduces the mobility of soil contaminants but does not reduce the toxicity or volume
of soil contaminants. Long-term enforcement of institutional controls (described in Section
2.2) and maintenance of the cap are necessary to protect the integrity of the cap.

Theengineering ofa cap is based ontiecontitints ofconcem andsite-specific condition
(e.g., thesoil type, climate, topography, etc.). There area number ofdifferent cap materials
and designs available, including asphalt or concrete caps. A few additioml types of caps are
described below,

2.3.2.1 Clay Caps

This technology involves base preparation consisting of grading and compaction followed by
placement and compaction of a clay layer to achieve a hydraulic conductivity on the order of
1 x 10-7centimeter persecond (cm/see). Atypical clay layer thickness is2 feet. The clay
layer istiencovered witiatopsoil layer andseeded to establish vegetation. The clay layer
provides a low-permeability barrier that minirniies infiltration of precipitation through the
wastes. Revegetation helps reduce surface erosion and minimize groundwater recharge by
diversion andevapotranspiration of precipitation. Where minimization ofdirect contact witb
waste constituents is theprirnary concern, cover soils alone can be utilized (soil cap).

2.3.2.2 Synthetic Membranes

This technology involves grading the site, followed byplacement ofasynrhetic liner
sandwiched between two layers of sand. A layer of topsoil is then placed on top and seeded
to establish vegetation. The bottom sand layer provides acushion for the synthetic
membrane, whicb is usually a flexible polymeric material. The sand layer above the
membrane provides a drainage layer for intltratedprecipitation. The topsoil protects the
membrane from surficial activities, while the vegetation provides erosion control. Synthetic
membranes are most frequently used in conjunction witb other cover media to form
multi-media covers.



2.3.2.3 Multi-Media Covers

This technology involves placement ofaclay layer with a permeability of 1 x 10-7cm/sec
over the waste. A synthetic membrane sandwiched between two sand layers is placed on top
of the clay. Fill material to be seeded with shallow-rooted vegetation is then placed on top of
tbe upper layer. ~steckology comists oftwolow-permeabili~ liners tomititie
infiltration, aswellas sand layers tocushlon tiesyntietic membrane andprovidedraimge.

The cost of installing a cap varies with the type of cap materials and ranges from about $10
per square yard for an asphalt cap to $70 per square yard for a multi-media cap.

2.4 IN SITU TREATMENT

In situ treatment involves treating the contaminated soil in place until remediation levels are
met.

2.4.1 Biodegradation

In situ biodegradation involves enhancement of naturally occurring and amended soil-borne
microorganisms capable of metabolizing organic contaminants. The wastes are either
consumed as an energy source or broken down by enzymes secreted by the microorganisms.
Aerobic biodegradation processes take place in the presence of oxygen and result in the
formation of carbon dioxide, water, and cell protein. Anaerobic biodegradation processes
take place in the absence of oxygen and result in the formation of methane, carbon dioxide,’
and cell protein. In situ biodegradation decreases the toxicity, mobility, and volume of
organic soil contamination through contaminant destruction. Biodegradation may produce
secondary organic byproducts that may or may not be toxic. For example, anaerobic
biodegradation of trichforoetbylene may produce vinyl chloride, which is toxic.

Oxygen (for aerobic biodegradation) and nutrients, including nitrogen and phosphorus, are
essential to microbial growth. However, oxygen and/or nitrogen and phosphorus are often
deficient in natural soils, resuking in a growth-limiting environment. General limitations of
in situ biodegradation usually center around the effective delivery of oxygen, nitrogen (in the
form of nitrate or ammonia), and phosphorus to the areas where the contamination exists.

In situ bioremediation is effective for treating a broad spectrum of waste types, but is not
recommended for treating metal wastes, which are often toxic to microorganisms.
Compounds considered arnemble to bioremediation include halogemted aliphatic compounds,
nitrated compounds, heterocyclics, simple nonhalogenated aromatics, polynuclear aromatics,
and polar nonbalogerrated organic compounds. Bioremediation has demonstrated Iir-nhed
effectiveness toward nonpolar halogenated aromatics, PCBS, dioxirra, furans, halogenated
phenols, cresols, arnirtes, Wlols, and other polar aromatics. Bioremediation is ineffective
toward halogenated cyclic aliphatics, ethers, esters, and ketones.
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In situ biological treatment for PCBS does not trigger TSCA requirements for treatment if the
PCB disposal occurred before February 17, 1978. Extensive treatability testing should be
conducted prior to applying in situ bioremediation since studies have shown enhanced PCB
mobility in soil through transport on particulate as a result of aeration and nutrient addition
to the subsurface (EPA, 1990a). This phenomenon should be considered when potential
groundwater contamination is a concern.

Implementability concerm include efficient delivery of oxygen (for aerobic biodegradation)
and nutrients to microorganisms in areas where contamination exists. Generally, it is
desirable for a site to have a highfy permeable soil/aquifer composed of a relatively
homogeneous matrix so that oxygen and nutrients can be easily and reliably delivered to areas
where needed.

Treatability testing should be conducted to determine potential applications and limitations of
the technology at a particular site. Of particular importance are the identification of
biodegradation byproducts, the time required for cleanup, the level of cleanup attainable, and
the cost of cleanup.

Costs associated with in situ biodegradation are very site-specific and can ordy be determined
after treatability testing. In general, in situ biodegradation is a very cost-effective remedial
technology at sites where conditions are suitable.

2.4.2 Radio-Frequency Heatingb

Radio-frequency heating uses electromagnetic energy in the radio-frequency band to heat soil
rapidly and uniformly to a temperature range of 150 to 200 “C. The heating is performed by
energizing an array of electrodes that are emplaced in boreholes drilled through the soil. The
heat encourages volatilization of organic contarnimnts. Contaminants are then recovered
through soil-vapor extraction (see the description of Soil-Vapor Extraction below). This
imovative technology has been demonstrated in the field for a site with petroleum
hydrocarbon contarnimtion from a jet fuel spill (ITT Research Institute, 1992).
Approximately 94 to 99 percent of the aliphatic and aromatic hydrocarbons were recovered
during this demonstration.

Laboratory studies have also been conducted for the removal of PCBS from soil (ITT
Research Institute, 1992). A sandy soil and clayey soil were each spiked with PCB 1242 to
an initial concentration of 1,000 to 1,250 parts per million (ppm). Recovery using radio
frequency heating was 48 to 99.7 percent.

This technology reduces contarnimnt volume through contarnimnt recovery. Secondary
treatment of the recovered contarnimnts is necessary for permanent reductions in contaminant
toxicity and mobility.
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2.4.3 Soil Flushing

Soil flushing is an in situ treatment process that uses a flushing system and groundwater
extraction wells to recover organic or metal contaminants from soil. Flushing water is
sprayed over the contamimted soil to leach contaminants from the soil. The flushlng solution
carries tire contaminants to groundwater. Downgradient groundwater-extraction wells then
recover the contaminants. Depending on contaminant properties, acids, bases, or surfactants
may be added to the flushing water to aid in contaminant recovery.

Soil flushing is most appropriate for sites with (1) subsurface-soil contamination that extends
vertically to groundwater, (2) shallow groundwater that has already been contamimted by
leaching from the contamimted soil, (3) permeable soils that are contaminated with only a
few specific chemicals, and (4) a homogeneous soil/aquifer system in which subsurface
contaminant transport can be predicted. Soil flushlng would not be appropriate for the sites at
TEAD-N because of the great depth to groundwater at the sites (hundreds of feet). Also, soil
contamimtion at the sites is believed to be largely surficial, and groundwater is not known to
be contaminated. Treatment of soil contamination under these conditions is much more
practical through excavation or other treatment techniques.

2.4.4 Soil-Vapor Extraction

Soil-vapor extraction (SVE) involves the removal of volatile organics from the soil matrix by
mechanically drawing air through the unsaturated layer. As the air is pulled through the soil,L
the equilibrium that exists among the organic compounds distributed on soil particles, in soil
moisture, and in soil gases is disturbed. Soil gas laden with volatilized organic compounds is
replaced with fresh air, causing additional contamimnt mass to volatilize from soil particles
and soil moisture into the soil gas. This process typically includes a series of vertical
extraction vents comected by a common manifold to an extraction pump or blower. SVE
reduces contaminant volume through recovery of contaminants. Secondary treatment of the
recovered contamimnts is necessary for permanent reductions in toxicity and mobility of the
contaminants.

A determination as to whether SVE may be appropriate for a given site is based on the soil
contaminant characteristics. Chemical parameters of interest include the Henry’s Law
Coefficient (He), vapor pressure, octanol-water partition coefficient, and volubility. SVE can
effectively extract compounds with Hc values greater than 0.001, including less-volatile
hydrocarbons such as gasoline, diesel fuel, kerosene, and heavy napthas.

An evaluation of soil characteristics is also necessary to determine whether SVE may be
appropriate at a given she. Soil parameters of interest include soil permeability, porosity,
and moisture. SVE has demonstrated good performance in removing volatile organics from
soil with permeabilities ranging between 104 and 10-8crdsec. The radius of influence
depends upon soil density and soil porosity, but varies usually between 15 to 100 feet. If
information on soil parameters is not available, these data may be collected during a
treatability test.
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Treatability testing is necessary to determine the design and to predict the cost of a SVE
system. SVE costs vary depending upon the distribution and concentration of the
contaminants, contaminant properties (e.g., Hc, vapor pressure, volubility), and soil
properties (e. g., permeability, porosity, moisture content) because these factors determine the
number of SVE extraction vents, blowers, and Vpe of air emission controls needed.

Because of hazards associated with accidental detonations, placement of SVE vents may not
be practical at sites containing buried ordnance. Otherwise, SVE is a straightforward
operation using readily available equipment. The availability of qualified SVE equipment
vendors should present no significant problems. SVE costs strongly depend on whether
off-gas treatment is required and whether any wastewater is generated at the site. SVE
treatment costs are typically $50 per tow however, costs can range between $10 per ton (for
a large remediation project with no off-gas treatment and no wastewater generated) and $150
per ton (for a small remediation project with off-gas treatment and generated wastewater).

2.4.5 Stabilization

In situ stabilization techniques use mechanical mixers to distribute a solidifying agent (e.g.,
cement) into the soil. Hardening of the solidifiirrg agent binds the soil contaminants into a
solid matrix. Adequate mixing and contact of the setting agent with the soil contaminants and
proper hardening are necessary for this technology to be effective. Stabilization reduces the
mobility, but does not reduce the toxicity or vohrme of soil contarnimnts. Stabilization
generally results in a soil volume increase. As with the other in-situ treatment methods, the.
cost of in situ stabilization is site-specific. Stabilization is described in more detail in Section
2.5.8.

2.4.6 Vitrification

In situ soil vitrification involves melting con@rninated soil to bind the waste into a glassy,
solid matrix that is resistant to leaching. In situ vitrification was originally developed for
treatment of radioactive wastes, although it has potential for use with soils contaminated with
heavy metals, inorganic, and organic wastes.

In situ vitrification consists of placing electrodes in the soil and constructing trenches filled
with a flaked graphite and glass-frit mixtme to connect the electrodes in an X pattern.
Voltage is then applied to the electrodes, and the graphite/glass-frit mixture is quickly heated
to 3,600 “F, which is well above the melting point of soil (2,000 to 2,500 “F). A molten
zone expands horizontally and vertically to encompass the volume between the electrodes. As
the soil melts, organic wastes are pyrolized and combust when they come in contact with air.
High temperatures at the soil surface virtually complete combustion of the organics in the
gases. Noncombusted volatiles are collected in an off-gas hood for treatment. Contaminants
that do not volatilize remain in the molten soil and become part of the glass and crystalline
product after cooling. When the desired vitrification depth is reached, the electrodes are
turned off and the molten soils are allowed to cool. Cooling and solidification of the molten
mass results in a reduction of the contaminated volume.
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In situ vitrification tests have been completed on an engineering-scale (0.5 to 1.0 tons of
soil), a pilot-scale (10 tons of soil), and a large-scale (400 to 800 tons of soil). Test results
have shown that 99.99 percent of volatile heavy metals are trapped in the vitrified mass or
removed by the off-gas system. Although in situ vitrification appears to be a promising
technology, a fire occurred in a soil vitrification during a large-scale test at a Superfund site
(Hazmat World, August 1991). Following the fue, the sole marketer of the technology
suspended large-scale commercial operations. This technology is again available.

2.5 EXCAVATION WITH ON-SJTE TREATMENT AND DISPOSAL

2.5.1 Biological Treatment

For soil affected by organic constituents, biological treatment may be an appropriate
altermtive. Biological treatment techniques include batch reactors for slurried soil, land
farming, and comporting. Ordinarily, this process requires nutrient supplements of oxygen,
nitrogen, and phosphorus. As necessary, microorganisms can be added to the soil. Nutrients
and microorganisms may be applied either to a batch reactor of slurried soil or by spraying
“onto land-farmed or composted soil. For batch treatment, soil is wetted into a pmnpable form
and supplemented in an above-ground reactor(s) for mixing. Afterward, the soil is spread
over a lined surface for the biological reaction to occur. In land farming, nutrients, oxygen,
water, and possibly microorganisms are added to soil that has been spread over a lined
surface. Oxygen is supplied by ambient air added by routine mixing of the soil, during which
the other amendments are added by spraying. The soil is supplemented as needed until.
proposed treatment standards are met. In comporting, a small percentage (< 10 percent) of
biodegradable waste is added to a compost of highly biodegradable and firm material (e.g.,
chopped hay, wood chips, etc.) (EPA, 1988b).

Biological treatment is not effective for removal of inorganic constituents or nonbiodegradable
organics. This technology is also ineffective if concentrations of inorganic or organic
constituents are sufficiently high to be toxic to the microorganisms. Many chlorimted
organic constituents cannot be treated by this technology. This is because the aerobic
conditions typically established for both batch-slurry and land-farming applications are not
conducive to the anaerobic microorganisms capable of metabolizing chlorinated compounds.
Modifications can be made, however, to batch and land-farming techniques in order to
establish anaerobic conditions, but commercially available vendors who perform this service
are limited.

Compostirrg of soil that is contaminated with explosives such as trinitrotoluene (TNT),
cyclonite (RDX), and HMX is an innovative technology that shows potential as an alternative
to incineration (USATHAMA and Roy F. Weston, Inc., 1990). Comporting of explosives
may also be less expensive than incineration (USATHAMA, 1991).

Biological treatment uses contamimnt destruction to reduce the toxicity, mobility, and volume
of biodegradable organic contaminants. Some considerations for biological, treatment of soil
include treatability testing, space for spreading of soil, shelter or containment of runoff and/or
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leached water, and temperature/weather conditions. Costs for batch reactor and land-farming
treatment typically range from $40 to $70 per cubic yard of soil treated.

2.5.2 Chemical Extraction

Chemical-extraction processes are used to separate contarnimted soils into organic, water, and
solid-phase fractions. Chemical extraction uses contaminant recovery to reduce contaminant
volume, Secondary treatment of the recovered contaminants is necessary for permanent
reductions in contaminant toxicity and mobility. Critical-fluid extraction and the
Basic-Extraction Sludge Technology (BEST) process are two types of chemical-extraction
technologies.

Critical-fluid extraction technologies use Iiquified gasses (usually carbon dioxide, propane,
and/or butane) to extract organic contaminants from excavated soil. Using a continuous
process, contaminated material is fed into an extractor while liquified gas flows
countercurrently through the extractor, makhtg nonreactive contact with the material. Clean
material is removed from the extractor while the mixture of solvent and organic contaminant
passes into a separator, “where the solvent is vaporized and recycled. Organic contaminants
are drawn off as a concentrate for further treatment or disposal (EPA, March 1990).

As part of the Superfund Innovative Technology Evaluation (SITE) program, a pilot-scale

application of critical-fluid extinction was conducted at a Superfund site. Although organic
contaminant extraction efficiencies were reportedly high, critical-fluid extraction operationsL
experienced difficulties such as cross-contamination of the extraction system, retention of
solids in system hardware, and foaming in receiving tanks (EPA, November 1990). Critical
fluid extraction system design and operation has since been improved, resulting in a
once-through mode of operation (i.e., no recycling of waste) to achieve required treatment
levels and a greater than 99 percent extraction efficiency in full-scale operations (CF Systems,
January 1992).

The BEST process uses aliphatic amines to break down organic suspensions and emulsiom in
sludges and contarnimted soils. The BEST process consists of a cold stage followed by a hot
stage. In the cold stage, sludges or soils are mixed with the refrigerated extractant to form a
mixture at about 40 “F. After an appropriate residence time is completed, the solids in the
mixture are separated from the liquid. Precipitated metal oxides, formed because of the
alkaline nature of the extractant, are removed with the solids. The liquid is then heated in the
hot stage, causing the liquid to separate into two phases: (1) solvent/water phase and (2)
solvent/oil/organic phase. These two phases are then recycled back into the treatment process
(EPA, 1988b). The produced phases require further treatment prior to disposal.

The BEST process is potentially effective in treating soils containing organic contaminants,
including PCBS. Performance can be influenced by the presence of detergents and
emulsifiers, system pH, and the reactivity of the organics with the solvent.

The BEST technology is modular, allowing for on-site treatment. The only commercial-scale
BEST process unit built (70 tons per day) was designed to treat pumpable oily sludges and
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was used at the General Refining Site near Savamab, Georgia. A pilot-scale demonstration is
being conducted as part of the SITE program to treat sediments containing PCBS and
polynuclear aromatic hydrocarbons (PAHs) at the Grand Calumet River Superfund Site in
Gary, Indiana (Resource Conservation Company, May 1992). Reportedly, two full-scale
critical-fluid solvent extraction systems are in operation, and a third full-scale unit is proposed
for a remediation of an EPA Region VI Superfund site (CF Systems, January 1992).

Unit costs for chemical-extraction systems will depend upon the technology used and the type
and volume of waste treated. Approximate critical-fluid solvent extraction unit costs range
between $100 to $450 per ton of material processed (EPA, August 1990). Unit coats for the
BEST process typically range between $100 per ton for sludge (70 ton per day processed) to
$500 per ton for soil (25 tons per day processed) (Resource Conservation Company, October
1991).

2.5.3 Dechlorination

Chemical dechlorination is a detoxification process that reduces the toxicity, mobility, and
volume of soil contamination. Chemical dechlorination uses potassium polyethylene glycolate
(KPEG) to dehalogenate certain classes of chlorinated organics, including PCBS,
tetracblorodiberrzo-p-dioxin (TCDD), and some herbicides from liquids, soils, and sludges.
Chemical dechlorination occurs by way of a nucleophilic-substitution process. In the KPEG
process, contaminated materials and reactant are added to a steam-jacketed mixer. Steam (80
pounds per square inch) circulates through the mixer jacket, while the mixer is rotating at 60
revolutions per minute (high speed). The KPEG process can be modified using the alkaline
metal polyethylene glycol (APEG) process. In the APEG process, the reaction can be
catalyzed using dimethyl sulfoxide (DMSO), which increases the rate of the reaction by
increasing the alkalinity of the KPEG. The DMSO also aids in the extraction of the
contaminant from the soil. Mixer contents are maintained at 150 “C for 4 hours, after which
the steam generator and mixer are shut down and the contents are allowed to cool. After
cooling (approximately 8 hours), treated materials are neutralized and discharged.

Principal components for a field-scale KPEG treatment system includes the mixer, liquid
reagent loading system, steam generation system, nitrogen system, process cooling system,
ventilation system, and a condensate collection system, Soil and debris must be sized in
order to screen particles greater than 0.5 inches, which can jam the mixer.

Results of field-scale I(PEG demonstrations have shown that PCBS can be reduced from
levels in excess of 3,500 ppm by an average of 99.84 percent (99.58 to 99.98 percent).
Products of the KPEG process have been shown to be nontoxic, nonmutagenic, and
nonbioaccumulative. PCB contaminated soils (greater than 50 ppm) may be disposed after
treatment using a method that can achieve a level of performance equivalent to incineration
[40 CFR 761.60(e)]. KPEG can achieve performance levels equivalent to incineration;
however, treatability studies are required to demonstrate that remedial objectives can be
achieved on a consistent basis for the material that is to be treated. Off-site facilities used to
treat PCB-contaminated materials must be permitted under TSCA. The KPEG process will
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result in substantial reductions of PCB concentration; however, residual levels may still
exceed the disposal requirements for hazardous waste landfills.

2.5.4 Detonation

If UXO is present at a site, one of the most viable alternatives would be to explode the
ordnance in place. Detonation would be done by military experts who specialize in ordmnce
disposal. This technology is not applicable to the six sites in this FS, however, because UXO
is not present at these sites.

2.5.5 Incineration

Transportable (on-site) incineration reduces the toxicity, mobility, and volume of organic
contaminants through contaminant destruction. Transportable incineration technologies
primarily used for remedial application include rotary kiln incineration, infrared-thermal
treatment, and fluidized-bed incineration. The assessment of each technology must be based
upon individual considerations as they pertain to specific applications. Transportable
incinerators capable of accepting soils are generally of the rotary kiln type. The rotary kiln is
a cylindrical refractory-lined shell that is mounted on a slight incline. Rotation promotes
movement of waste through the kiln as well as enhancement of waste mixing. Rotary kilns
can incinerate solids, semi-solids, and liquids independently or in combimtion, and
pretreatment requirements are generally less than those for other types of hazardous waste
incinerators. Incineration efficiencies are very high when rotary kilns are coupled with a
secondary combustion chamber, with combustion temperatures ranging from 1,500 to
3,000 “F and residence times from a few minutes to a few hours. For these reasons, rotary
kilns are preferred for the incineration of various hazardous-waste residues.

Incineration of hazardous wastes is one of the most effective ways of detoxifying or
destroying organic compounds, including PCBS and chlorinated dioxins. However,
incineration is not an effective method of treating all waste materials. Waste materials
containing toxic elements such as arsenic, beryllium, nickel, copper, mercury, lead,
cadmium, and chromium are not destroyed by combustion, but are concentrated in the ash
residue. At operating temperatures between 1,600 and 2,200 “F, some metals such as
mercury and lead are volatilized and released into the flue gas. Thermally treated
hydrocarbons containing halogens (e. g., fluorine, bromine, and chlorine) form acid gasses
that cause corrosive attack of equipment (e.g., refractory brick, scrubber equipment, and
stacks) and may require scrubbing to prevent acid gas emissions. Wastes containing
phosphorus, cyanide, and alkali metals can also cause damage to incinerator equipment.

TSCA applies to mobile incinerators in the area of PCB treatment and disposal. TSCA
requires (1) destruction and removal of PCBS at 99.9999 percent efficiency; (2) continuous
monitoring of flow, temperature, and residence time in the secondary combustion chamber;
(3) continuous monitoring of oxygen and carbon monoxide; and (4) control of particulate and

L hydrochloric acid emissions while PCBS are incinerated. A trial burn, demonstrating
satisfactory compliance with the above standards, is also required.
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Trarraportable incinerators are currently in use and planned for use at a number of CERCLA
sites. Incinerator mobilization, trial bum, and demobilization requirements are such that a
significant portion of the time and costs associated with on-site incineration are outside of
actual treatment. For example, the trial burn process for PCBS requires approximately 20 to
24 months. For these reasons, the demand for incineration and logistics regarding on-site

applications have combined to create a severe shortage of incineration capacity.
Consequently, it is not economically feasible to mobilize an on-site incinerator to a site unfess
there are at least 10,000 cubic yards of material, with exceptions for extremely toxic
materials.

The cost for a transportable incineration unit consists of fixed costs (i.e., site preparation,
mobilizatiorr/demobilization, permitting, trial bum) and variable costs (i. e., labor, utilities,
system equipment capital use fees, laboratory analysis). Fixed costs are inherent in applying
a mobile system for on-site treatment and exist regardless of the quantity of waste to be
processed. Mobilization costs (fixed) will generally run in excess of $1,000,000, and
approximate variable costs will run between $300 and $600 per ton.

2.5.6 Physical Separation

Physical-separation processes include screening, classification, flotation, and gravity
concentration to separate fme soils from coarser ones. This reduces the volume of waste
stream requiring treatment. Since many contamimnts may be adsorbed on fme-grained
materials, such as clay and organic matter, the coarse-grained portion of the waste stream
often may be returned to the environment or treated as nonhazardous waste. Secondary
treatment of the fme-grained portion is necessary in order to provide permanent reductions in
toxicity and mobility of the contamimnts. The most appropriate solids separation
technologies for a given site depend upon several factors, including the following:

● Volume of contaminated soils

● Composition of soils, including particle size and percent clays

● Type of excavation equipment used, which determines the feed rate to solids separation
equipment

● Site location and surroundings (the available land area and ultimate or present land use
may limit the type of system that can be utilized)

2.5.7 Soil Washing

Soil washhrg is a method of extracting contaminants from excavated soil using a washing
solution. Typically, water is added to excavated soil in a washing unit to form a slurry. The
addition of surfactants, chelating agents, heat, and/or adjustment of the shrrry pH may
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improve process efficiency. Soil and contaminant characteristics determine what, if any,
agents are added to the washing solution. Treatability testing may be necessary to optimize
soil-washkg conditions.

The slurry is subjected to intense mixing so that aggregates are broken up into coarse solids
(e.g., sand and gravel) and fine particles (e.g., silts and clays). Since many contaminants
partition to a fine size fraction of soil (i.e., particle size less than 38 microns), recovery of
the cleansed coarse solids results in a significant reduction in the volume of the contaminated
soils. Secondary treatment of the recovered fines and washing liquid is necessary to provide
permanent reductions in toxicity and mobility of the contaminants.

Soil washing is usually applied to soils that are predomimntfy sand and gravel. An economic
reduction in waste volume is difficult to achieve for soils containing appreciable amounts of
silts, clays, and humic material. In general, the fraction of soils freer than 38 microns (400
mesh) should not exceed 20 to 30 percent by weight for soil washing to be effective (BioTrol,
October 1991).

Contaminant levels in washed soil are generally 90 to 99 percent lower than in the feed soil;
however, removal rates are dependent upon the type of contaminant, initial contaminant
levels, and soil matrix. Soil-washing systems can be tailored to remove both organic and
inorganic contaminants including metals, petroleum hydrocarbons, polynuclear aromatic
hydrocarbons (PAHs), solvents, pentachforophenol, and PCBS.

The area] and vertical distribution of soil contamination is used to estimate the level of effort
and time required to excavate the wastes. Once excavated, soil washing is a straightforward
operation that has been conducted at numerous waste sites. The availability of soil-washing
vendors should not hinder implementation of this remedial alternative.

Soil-washing system operations are usually continuous using 3 shifts per day, 7 days per week
for the duration of the project. The utility requirements of soil-washing systems typically
include 500 amps of 460-volt three-phase power and 25 to 100 gallom of makeup water per
minute during process water recycle. Approximately 1 acre is needed for soil stockpiles,
screening, and treatment for a full-scale system.

Soil-washing is considered a cost-effective alternative for the remediation of large quantities
of soil, usually in excess of 10,000 tona. Capital costs for full-scale system (20 tons per hour
unit) startup can be expected to range from 3 to 5 million dollars. Unit operating costs
typically range from $40 to $50 per dry ton of soil, excluding site excavation, debris
removal, and residual treatment and/or disposal.

2.5.8 Stabilization

Stabilization is a treatment process designed to improve the handling and physical properties
of a waste, generally through solidification of the waste into a monolith. Stabilization
technologies have been most effective when treating inorganic wastes and are commonly used
to achieve a leachate-based performance standard, such as the Toxicity Characteristic

2-14



Leaching Procedure (TCLP). Stabilization can be performed in-situ or on excavated
materials. Stabilization reduces contaminant mobility but does not reduce contaminant
volume or toxicity. Solidification generally results in a volume increase.

Cement-based stabilization involves the mixing of waste materials with Portlandm cement,
usually Type 1, and water. Although used primarily as a setting agent, Portlandm cement can
chemically immobilize metals, forming relatively insoluble metal hydroxides and carbonates.
Flyash, sodium silicate, bentonite, or proprietary additives can be added to cement to improve
the strength and chemical resistance of the product (EPA, June 1986). The final product will
depend upon the type and amount of reagent added but may vary from a granular, soil-like
substance to a cohesive solid.

Pozzolanic-based stabilization involves the mixing of waste materials with siliceous or
aluminosilicate materials and a setting agent. Common pozzolans include flyash, pumice,
lime kiln dust, and blast furmce slag. The primary containment mechanism of wastes treated
with pozzolam is physical entrapment of contaminants in the resulting matrix. During
pozzolanic-stabilization of PCBS, there is some evidence that hydroxides are substituted on the
biphenyl ring causing a dechlorination reaction, resulting in a dechlorinated product that is
less likely to be as toxic as the parent molecule (EPA, August 1990b). Polyvalent metal ions
from the waste solution, or setting agent, act as initiators of silicate precipitation and/or
gelation. The solid that is formed varies from a moist, clay-like material to a hard, dry solid
similar in appearance to concrete.

Stabilization is a proven and effective technology for treating soil and waste materials
containing metals, and has been used at numerous waste sites including Superfund sites.
Cement, however, is not compatible with all waste materials. Acidic or acid-producing
materials such as sulfides can destroy concrete after setting by reacting with carbomtes and
hydroxides. Additiomlly, oil, grease, or large amounts of fine wastes such as silts and clays
can interfere with waste bonding and can lower the strength of the final product (EPA, June
1986). Materials such as sodium borate, calcium sulfate, potassium bichromate, and
carbohydrates can interfere with the formation of calcium silicate and aluminum hydrates
needed to promote pozzolan bonding reactions. For these reasons, thorough treatability
testing is recommended whenever stabilization is considered for treating waste.

Detailed characterization of OU sites and wastes during treatability testing would precede
implementation of remediation activities to determine the level of effort and time required to
excavate the wastes. Once excavated, waste stabilization is a straightforward operation using
readily available earthwork equipment. The availability of qualified stabilization vendors
should present no significant problems.

Stabilization costs vary depending upon the volume of waste, physical/chemical characteristics
of the waste, the amount of stabilizing reagent used, and whether stabilization is performed in
situ, on excavated soils, or in drums. Typical unit-stabilization costs range between $30 per
ton for in situ stabilization to $225 per ton for in-drum stabilization (EPA, 1986).



2.5.9 Thermrd Deaorption

Thermal-desorption systems are physical-separation processes that remove contamimnts from
soils by mixing soils in the presence of a stream of heated air or indirectly contacted with a
heated fluid to volatize and remove organic contaminants from excavated soil. Depending
upon the technology used, contamimted media are heated to temperatures ranging from 200
to 1,000 “F. Air, combustion gas, or inert gas is used as the transfer medium for the
vaporized contaminants. Thermal resorption is not incineration since destruction of organic
contaminants is not the desired result, although the higher temperatures of some systems will
result in localized oxidation and/or pyrolysis. Off-gases may be burned in an afterburner,
condensed to reduce the volume to be disposed, or captured by carbon adsorption beds.

Thermal resorption has been proven effective in bench-scale through full-scale applications
for treating contaminated soils containing volatile organic compounds (VOCS), semi-volatile
organic compounds (semi-VOCs), and PCBS. Thermal resorption is not effective in
separating inorganic from soil; however, volatile metals may be removed by higher
temperature thermal-desorption systems.

Soils suitable for thermal resorption must be appropriately sized (soil particles less than 1 to
3 inches in diameter) and preferably of low moisture content since soils with relatively high
moisture content require longer residence times to drive off the excess moisture prior to
resorption and volatilization of organic compounds.

The areal and vertical distribution of soil contamination is used to estimate the level of effort
and time required to excavate the wastes. Once excavated, thermal resorption is a
straightforward operation.

Most thermal-desorption units are mobile and are transported on flat-bed trailers. Space
requirements for on-site thermal resorption equipment is typically 50 feet by 150 feet,
exclusive of space requirements for material handling and decontamination. A source of
readily available water and 440-volt, three-phase electrical service is also required. Thermal
resorption technologies are currently in use and planned for use at a number of CERCLA
sites. The demand for thermal-resorption technologies and logistics regarding on-site

application ~ve combined to create a severe shortage of thersnal-resorption capacity. It is,
therefore, not economically feasible to mobilize a thermal-desorption unit unless there are at
least 10,000 cubic yards of material.

Mobilization and demobilization costs for a fill-scale thermal resorption unit are

approximately $1,000,000 exclusive of any treatability testing and engineering design. Unit
processing costs vary depending upon the technology used, but can be expected to range
between $300 and $800 per ton.

2.5.10 Volatilization/Venting

Soil containing VOCS may be spread over a lined surface to allow VOCS in the solid or liquid
phase to transfer to the gaseous state. In the gaseous form, the VOCS are removed from the
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soil as they diffuse to the soil surface and are advected by wind or vacuum currents. Tlis
volatilization process may be enhanced by routinely tilling the soil to expose VOCS to the
surface or by inducing advection within the soil by introducing air ancf/or creating a vacuum.
The vapors may then be collected and treated, depending on regulatory requirements for air
emissions. Costs for this technology range from $20 to $50 per cubic yard. This treatment
technology is not applicable for removal of nonvolatile organic or inorganic constituents.

2.6 EXCAVATION WITH OFF-SITE TREATMENTIDISPOSAL

This response action would involve the removal of contamimted soils exceeding remediation
levels. The soils removed would be sent to an off-site facility for treatment and disposal.
Clean backtlll would be required to replace removed soils.

2.6.1 Off-Site Incineration

Commercial incineration (off site) is used to detoxify a waste material by destroying the
organic portion of the waste. Commercial incinerators capable of accepting soils are
generally of the rotary kiln type. The rotary kiln is a cylindrical refractory-lined shell that is
mounted on a slight incline. Rotation promotes movement of waste through the kiln as well
as enhancement of waste mixing. Rotary kilns can incinerate solids, semi-solids, and liquids
independently or in combination, and pretreatment requirements are generally less than those
for other types of hazardous-waste incinerators. Incineration efficiencies are very high when
rotary kilns are coupled with a secondary combustion chamber, with combustion temperatures
ranging from 1,500 to 3,000 ‘F and residence times from a few minutes to a few hours. For
these reasons, rotary kilns are the preferred method for treating various hazardous-waste
residues.

Incineration of hazardous wastes is one of the most effective ways of detoxifying or
destroying organic compounds, including PCBS and chlorinated dioxins. However,
incineration is not an effective method of treating all waste materials. Toxic elements such as
arsenic, beryllium, nickel, copper, mercury, lead, cadmium, and chromium contained in
waste materials are not destroyed by combustion, but are concentrated in the ash residue. At
operating temperatures between 1,600 and 2,,200 “F, some metals such as mercury and lead
are volatilized and released into the flue gas. Thermally treated hydrocarbons containing
halogem (e.g., fluorine, bromine, and chlorine) form acid gasses that cause corrosive attack
of equipment (e.g., refractory brick, scrubber equipment, and stacks) and may require
scrubbing to prevent acid gas emissions, Wastes containing phosphorus, cyanide, and alkali
metals can also cause damage to incinerator equipment.

Current constraints regarding the application of commercial rotary kilns include available
capacity and the type of wastes that are acceptable. Soils are generally not preferred because
of their high ash content and low British Thermal Unit (BTU) value, PCB-contaminated soils
may be disposed of by incineration at a TSCA-perrnitted facility. Incineration of PCB

L contaminated materials must achieve 99.9999 percent destruction and removal efficiency.
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Off-site incineration ii cost effective when applied to materials with high contaminant
concentrations and relatively low volumes. Current unit incineration costs at a
RCRA-approved facility run between $0.45 and $2.10 per pound, excluding transportation
and all preprocessing.

2.6.2 Off-Site Landfilling

Off-site landfilling of wastes involves the excavation, transport, and disposal of wastes in an

approved landfill. Hazardous wastes (RCRA listed and characteristic wastes) must be
disposed of m an approved RCRA hazardous-waste landfill and are subject to land disposal
restrictions (LDRs). PCB-contaminated soils (greater than 50 ppm) can be disposed of in a
TSCA-approved landfill. Soils contaminated by low-level radioactive materials can be sent to
an off-site NRC-licerrsed disposal facility. Other off-site disposal alternatives for low-level
radioactive waste include licensed underground mines or ocean disposal. Nonhazardous
wastes may be disposed of without treatment in an industrial or municipal landfill subject to
acceptance of the waste by the landfill and State Regulatory Authority.

Hazardous wastes may require pretreatment at a RCRA-licensed treatment facility to meet the
LDRs for disposal at a RCRA landfill. Law-level radioactive wastes may also require
pretreatment to meet NRC disposal requirements. The need for pretreatment depends upon
the constituents, concentrations, compatibilities, and physical/chemical properties of the
waste. Pretreatment may include neutralization (acids/bases), stabilization (metals),
incineration (halogenated organic compounds [HOCS] greater than 1,000 ppm), or flash point
reductionldetomtion (explosives). Excavation and removal of waste from a site can elimimte
the contamination at a site and the need for long-term monitoring. Off-site Iandfilling is a
potentially effective remedial altermtive for the disposal of all types of wastes dependent upon
required pretreatment and landfill acceptance of the wastes. Permanent reductions in
contaminant toxicity, mobility, or volume are dependent upon the pretreatment and disposal
practices of the receiving facility.

The biggest drawbacks to excavation and removal of wastes for off-site landtllirrg are the
potential hazards associated with worker exposure during excavation and handling of the
wastes, public exposure during transport of the wastes, and long-term liability for the wastes
at the disposal site. Accidental detomtion of explosives or mixing of incompatible materials
would be of particular concern at sites suspected of containing buried ordnance or wastes of
unknown origin.

The areal and vertical extent of soil contamination is used to estimate the level of effort and
time required to excavate and dispose of the wastes. Once excavated and processed, waste
transport and off-site disposal is a straightforward operation that has been conducted at
numerous CERCLA sites. RCRA manifest requirements must be complied with for all
hazardous wastes shipped off-site (40 CFR Parts 262 and 263). The availability of Iandfilling
facilities should not hinder implementation of this remedial alternative.

The costs associated with off-site Iandfilling of OU wastes will depend upon the type of waste
involved (i.e., hazardous versus nonhazardous), the level of effort required to excavate ttre
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wastes, the level of effort required to pretreat the waste, the distance to the receiving disposal
facility, the mode of transportation, and prevailing transportation and Iandtilling fees. The

approximate unit cost for landfllling nonhazardous wastes ranges from $25 per ton to $50 per
ton and, for hazardous wastes, from $100 per ton (without treatment) to $250 per ton (with
treatment).



3.0 OPERABLE UNIT 5

OU 5 is located in the maintenance area of TEAD.N and consists of tSI,Iosites: the Former
Transformer Storage Area (Site 17) and the PCB Storage Building 659 (Site 33) (Figure 3-l),
Site 17 was formerly used for the storage and handling of transformers. Site 33 is currently
used for the storage of transformers and is operated under a TSCA permit. Potential
contaminants at these sites are PCBS.

3.1 FORMER TRANSFORMER STORAGE AREA (SITE 17)

3.1.1 Site Description

The Former Transformer Storage Area (Site 17) refers to Open Storage Lot No. 675B. The
lot is unpaved, but graveled, and covers an area of approximately 5 acres (350 by 600 feet).
A draimge ditch, which parallels the adjacent road, is present along the northern edge of the
lot. Lot 675B is currently used for the storage of vehicle-related equipment.

One of the responsibilities of TEAD-N has been the receiving, storage, maintenance, and
shipment of oil-containing electrical transformers and capacitors. Prior to 1979, thousands of
transformers and capacitors were stored at Site 17. Many of these transformers contained
PCB-contaminated oil. In 1979, all transformers were removed from the lot and either
properly disposed of or transferred to Building 659 (Site 33) for storage. Building 659 has
continued to operate as the storage facility for transformer since 1979.

3.1.2 Nature and Extent of Contamination

Following removal of the transformers in 1979, TEAD Facilities Engineering Division
reportedly collected surface-soil samples (O to 3 inches) at Site 17. TEAD persomel verbally
reported that the sampling results indicated that the soils contained less than 50 milligrams per
kilogram (mg/kg) total PCBS (EA, 1988). In Febmary 1987, EA conducted a follow-up
sampling of the site to corrfiim the reported TEAD results because no permanent record of
these results could be obtained. Samples were collected from 30 grid point locations (Figure
3-2) at O to 6 inches in depth and were composite to form 6 aarnples (N-PCB-CST1 through
N-PCB-CST6). These six samples were amlyzed for the PCB Aroclors 1016, 1221, 1232,
1242, 1248, 1254, and 1260 (EA, 1988). Analytical results from the EA sampling event
showed that two PCB Aroclors were detected in the samples. Aroclor 1254 was detected in
one soil sample at 0.019 mg/kg. (Although Aroclor 1254 was detected at 0.019 mg/kg, this
value is below the certified reporting limit (CRL) of 0.05 mg/kg, which was established
subsequent to the February 1987 sampling conducted by EA.) Aroclor 1260 was detected in
two samples at concentrations of 0.100 and 0.108 mg/kg, respectively.



(Table 3-l), Because the soil concentrations used for risk analyses are based upon the
composite samples, a conservative approach was taken. It was assumed that all of the PCBS
detected in the composite origimted in one of the five individual samples, so the composite
value was multiplied by five to obtain the risk calculation concentration of 0.5 mg/kg PCB
1260. Based on this information, the contaminant of concern at thk site is PCB 1260.

Table 3-1. Analytical Results for Composite Soil Samples Collected at the Former
Transjonner Storage Area (Site 17), Februq 23, 1987

Cs’fl CST.2 CSP3 cs’r4 CST5 CST6
Parameter (mg/f@ (mg/kg) (mglkg) (mgikg) (mg/kg) (mglkg)

Aroclor 1016 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Aroclor 1254 ND ND 0.0191 ND ND ND

Aroclor 1260 <0.07 <0.07 <0.07 <0.07 0.108 0.10
Note.–ND indicatesa compoundnot assigneda certifiedreportinglimit (CRL)andnot detectedabove

the analyticaldetectionlimit. Theparameterslistedweredetemrinedaccordingto methodsnot certifiedby
USAEC.

Source EA. t988

3.1.3 Contaminant Fate and Transport

L The chemical and environmental stability of PCBS, coupled with their strong adherence to
soils, results in relatively long half-lives especially for the more chlorinated isomers.
Although PCBS are highly persistent compounds exhibiting generally low volatilization rates,
photolysis and volatilization of PCBS are major removal processes over time. In addition,
PCBS may enter the atmosphere through adsorption to airborne particulate with removal
occurring through wet and dry deposition. The tendency of PCBS to adsorb to particulate
increases as the degree of chlorination increases.

AMrough PCBS are not appreciably taken up by plants, they do bioconcentrate in tissue
because of their stability, high lipid volubility and/or binding, and low water volubility. In
addition to the low bioavailability of PCBS in soils, the current physical nature of Site 17
(graveled storage lot) minimizes any likelihood of possible PCB bioaccumulation. During site
visits in November 1992 and June 1993, no vegetation or wildlife were observed at this site
except for a few weeds located in one corner of the lot.

Leaching of PCBS to the groundwater at Site 17 is highfy unlikely because of the depth to
groundwater at the site (approximately 280 feet), the low concentrations of PCBS detected in
the soil, and the relative immobility of PCBS in soils. In addition, PCB soil cleanup levels
based on direct contact assumptions will generally provide sufficient protection of
groundwater (EPA, August 1990b).
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3.1.4 Summary of the Baseline Risk Assessment

The purpose of the Baseline Rkk Assessment (BRA) is to evaluate potential human health
risks associated with the no-action alternative. The initial task of the assessment involves
identification of chemicals present at the site that pose a potential risk to human health based
on their prevalence and concentration in the environment and inherent toxicity. After
potential contarnimnts of concern are identified, a toxicity assessment is conducted to estimate
the relationship between the extent of exposure to a contaminant and the increased likelihood
and/or severity of adverse effects. Then, an exposure assessment is performed to evaluate the
pathways by which humans could potentially contact contaminants. The fiil task consists of
determining the magnitude and probability of current and future human health risks associated
with the contaminants of concern. This section summarizes the results of the information on
the BRA methodology and results.

3.1.4.1 Human Health Risk Assessment

As more fully discussed in the RI Report for TEAD-N (Rust E&I, 1994), the most likely
exposure pathways for PCBS at Site 17 are via dermal contact, incidental soil ingestion, and
inhalation of fugitive dust. However, fugitive dust emissions from Site 17 are minimal
because of the coarse nature of the sand and gravel covering the lot. The risk assessment
evaluates scenarios for both present land use and fiture land use conditions. Since there is no
construction planned for the Site 17 area, the construction worker scenario can be considered
a future case. Current base closure plans envision that the TEAD-N Maintemnce Area, inL
which Site 17 is located, will be utilized for industrial purposes by private fkrns or other
government entities. However, because of uncertainties over the future use of TEAD-N
property, possible future on-site residential use was also evaluated for Site 17.

Under the current land use condition, human receptors include the on-site worker, installation
resident, installation school studentiemployee, and off-site resident from the nearby cities of
Tooele, Stockton, and Grantsville. The on-site worker and possible future construction
worker are potentially exposed through incidental ingestion of soil, derrnal contact, and
inhalation of fugitive dust. For the remaining current land use receptors, inhalation of
figitive dust is considered the only complete, potential exposure pathway. Site 17 is part of a
large industrial complex at TEAD-N and, as such, is not currently available for locally grazed
cattle or homegrown produce; therefore, these pathways are not considered complete for the
current land use condition but are for the future residential scenario.

For the complete exposure pathways discussed above, two exposure cases are amlyzed as
part of the BRA. The central tendency risk description presented in Table 3-2 is the
arithmetic mean risk and is derived by using average exposure factors but using maximum
concentrations back calculated from the highest composite sample concentration (N-PCB-
CST5) for each pathway/site considered. The reasomble maximum exposure (RME)
description presented in Table 3-3 is the high-end risk. The RME is estimated by combining
uPPer bound values for exposure parameters and the concentrations back calculated from the

L highest composite sample concentration, N-PCB-CST5, so that the result represents an
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exposure scemrio that is both protective and reasonable (EPA, 1991a). For Site 17, a
conservative value of 0.5 mg/kg PCB was used as the soil concentration for both the average
and RME calculations. Both Tables 3-2 and 3-3 include carcinogenic and noncarcinogenic’
risk estimates for all complete pathways.

At Site 17, all of the chronic, noncarcinogenic risk estimates meet the EPA goal for a
residual hazard index of 1 or less. In addition, all of the carcinogenic risks fall below or
within the EPA target range for residual risk of lE-4 to lE-6.

3.1.4.2 Ecolo@”calRisk Assessment

The ecological risk assessment for Site 17 was qualitative and did not include tissue sampling
or bioassays of the vegetation and wildlife. Site 17 is an open storage lot in an industrial area
of TEAD-N with gravel covering most of the site. The most likely wildlife inhabitants are
small mammals and birds. There is no indication that this area is a critical habitat for any
endangered or threatened species.

The contaminants of concern at Site 17 are PCBS. These compounds are toxic and
bioaccumulate to varying degrees, depending on the pathways. Very little is known about
their behavior in a terrestrial environment, their lethal and chronic affects, or their movement
up a food chain. This is mainly due to the interspecies differences in sensitivity to these
compounds that exist, even between species of biota that are related taxonomically. The

b potential exposure pathways investigated included the uptake of contaminants by vegetation,
ingestion of the plants by small mammals or birds, and their consequent ingestion off-site by
raptors. The bioaccumulation model that was used in the risk assessment (proposed by
Thomas, 1981; modified by Fordham, 1991) used reproductive failure at the second and third
order consumer levels as benchmarks to obtain a PCB soil concentration that represented the
lowest level at which reproductive failure would occur due to thk particular group of
contaminants. Using conservative maximum acceptable tissue levels and biomagnification
factors, the lowest concentration of PCBS in the soil that would cause a reproductive failure
was above the highest detected level of PCB contamimtion (see Section 5.1.7.2.4 of the Final
Remedial Investigation Repofl, February 1994).

Because the PCB concentrations in the soil were below the reproductive failure benchmark
value and all future land use scenarios used in the risk assessment included human activity,
the overall risk to ecological receptors on this site, and to the TEAD-N ecosystems as a
whole, appears to be minimal. Alterations to the trophic structure and ecological processes at
Site 17 or to the TEAD-N facility due to existing contaminants at Site 17 are unlikely.

3.1.5 Remedial-Action Objectives for Soils

The EPA’s Guidance on Remedial Actions for Superfund Sites with PCB Contamination (EPA
August, 1990b) recommends that remedial action be considered when PCB levels exceed

L 1 ppm (1 mg/kg) for residential land use and 10 to 25 ppm for industrial land use. Available
data for Site 17 indicate that soil contamimtion is below the most stringent of these levels.
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Furthermore, the available data for Site 17 indicate that the existing site soils qualify as clean
soil (having less than 1 mg/kg PCBS) under TSCA clean-up requirements, although clean soil
has not been intentionally placed in the site. Therefore, the following are the remedial-action
objectives for Site 17: (1) prevent human and environmental (i.e., fauna and flora) exposure
to soil contamination that is present at concentrations above risk-based remediation levels and
(2) prevent migration of soil contaminants that are present at concentrations above the risk-
based remediation levels to off-site receptors or to surface water and groundwater. The
Baseline Risk Assessment for Site 17 indicates that the current condition of the site meets the
remedial-action objectives.

3.1.6 General Response Actions for Soils

Although available data indicate that the current condition of the site meets the remediation
goals and, therefore, none of the soil needs remediation, the FS process indicates that
remedial technologies be identified. The following are the general respomse actions that are
available for Site 17 soil:

● No action

● Institutional controls

● Containment

● In-situ treatment

● Excavation with on-site treatment and disposal

● Excavation with off-site treatment and/or disposal

3.1.7 Identification and Screening of Remedial Technologies for Soils

A variety of remedial technologies are available for the soils at Site 17. Table 3-4 identifies
these technologies and screens them according to effectiveness, implementability, and cost.
The applicability of each technology depends on factors such as the remediation goals,
whether the technology is suitable for PCBS in soil at low concentrations (i.e., <1 mg/kg
[pPm]pCBS), and site characteristics. For this site, available data indicate that the current
condition of the site meets the remediation goals.

As a result of the screening in Table 3-4, the following technologies have been retained for
further consideration during the development of remedial alternatives for soils at Site 17:

● No Action

● Institutional Controls
–Deed Restrictions
–Fences

.
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● Containment
-Capping

● In-Situ Treatment
–Stabilization

● Excavation Followed by On-Site Treatment and Disposal
–Stabilization

● Excavation Followed by Off-Site Treatment and Disposal
–Landtill Disposal
–Incineration

3.1.8 Development of Remedial Alternatives for Soils

Available data indicate that the soils at the site:

c Contain insufficient PCBS to require remedial action per EPA guidance (EPA, 1990b)
–For residential kind use, the PCB action level is 1 ppm (mg/kg); for industrial land use,
the PCB action level ranges from 10 ppm to 25 ppm.

b
● Qualify as clean under TSCA

-Existing soil qualifies as clean soil (having less than 1 mg/kg PCBS) under TSCA.

● Contain insufficient PCBS to create a human health or enviromnental risk exceeding EPA
guidelines
-Carcinogenic risk within or below lE-4 to lE-6.
–Noncarcinogenic risk hazard indices all below 1.

ARARs have been screened from the documents in Appendix A and Table 1-1. Table 3-5
summarizes ARAR choices for Site 17. These are analyzed further in Section 3.1.9.

Six remedial altermtives are being considered for this site:

Alternative 1: No Action. Site soil would remain in place.

Alternative 2: Institutional Controls. This alternative does not involve active remediation;
site soils would be left in place. However, this alternative would limit the potential for
human and fauna exposure to site contaminants by placing controls on access to the site.
These controls would include fences or other barriers, warning signs, and regular
surveillance. Deed restrictions would be developed for future protection in the event the
property were released to the public.
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Alternative 3: Soil Cover. This altermtive involves placing a 10-inch-thick clean soil layer
over the site, covered by 2 inches of pit-run gravel. The soil layer is assumed to come from
on-site. It would be amlyzed to verify the absence of PCBS. This altermtive does not
involve active remediation; site soils would be left in place beneath the cover. However, this
altermtive would reduce the potential for current human and fauna exposure to site
contaminants by placing a soil cover over the site.

Alternative 4: Stabilization. This alternative involves mixing the contaminated soil with a
solidifying agent such as cement. Harderring of the solidi~ing agent binds and reduces the
mobility of the soil contaminants. Stabilization can either be done in-situ or in an exterml
mixing vessel. There would be an overall volume increase. The soils would be left in place,
but with the contaminant relatively immobilized.

Alternative 5: Landfdl Dkposaf. Thk alternative involves excavation of contaminated soil
and hauling to an approved TSCA disposal site. Clean soil from the facility would be used to
backfill the excavation. For Site 17, a volume of 13,000 cubic yards (200 feet x 350 feet x 5
feet deep) was chosen for remediation estimate purposes.

Attemative 6: Incineration. This alternative involves excavation of 13,000 cubic yards of
potentially contaminated soil, hauling to a TSCA-approved site, and incineration of the PCBS.
Clean soil from TEAD-N would be used to backfW the excavation.

3.1.9 Detailed Analysis of Alternatives for Soils

3.1.9.1 Alternative 1: No Action

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. Soils at the site meet the To Be Considered (TBC) EPA guidance
(EPA/540/G-90-O07) for clean soil of less than 1 mg/kg PCBS. This alternative also meets
TSCA standard (40 CFR761. 125(c)(4)(v)) of 1 mg/kg PCBS maximum to be classified as
clean soil for replacement purposes.

Long-term effectiveness and permanence. The Baseline Risk Assessment indicates that the
residual risk for thk alternative would meet the remediation goals of limiting the cumulative
excess cancer risk to human receptors to levels within or below the EPA target range for
residual risk of 1E-4 to 1E-6 and limiting the cumulative noncancer hazard index to levels of
1 or less. The qualitative ecological risk assessment indicates that potential risk to ecological
receptors would be low. As a result, this site presents no longer term risks to human health
and the environment.

Reduction of toxicity, mobility, or volume through treatment. There” is no reduction of
the toxicity, mobility, or volume of soil contaminants through treatment under this alternative.



Short-term effectiveness. Because the no-action altermtive involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Irnplementability. There are no implemerttability concerns for the no-action alternative,

Cost. There are no costs for the no-action alternative.

State acceptance. Thk criterion will be evaluated following regulatory review of this FS.

Community acceptance. Tbk criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the commmri~.

3.1.9.2 Altem&”ve 2: Institutional Conirols

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. Soils at the site meet the TSCA standard ~d EPA guidance for
clean soil of less than 1 mg/kg PCBS. This alternative would also comply with Occupatioml
Safety and Health Administration (OSHA) requirements for worker health and safety during
construction activities. Federal and Utah State Drinking Water MCLS are met by this
alternative.k

Long-term effectiveness and permanence. The Baseline Risk Assessment indicates that the
residual risk for this alternative would meet the remediation goals of limiting the cumulative
excess cancer risk to current human receptors to levels within or below the EPA target range
for residual risk of lE-4 to lE-6 and limiting the cumulative noncancer haxard index to levels
of 1 or less. By using fences or other access restrictions to reduce the amount of time that
on-site workers are allowed on the site, inatitutioml controls could exceed the remediation
goals by further reducing the residual excess cancer risk to on-site workers. Deed restrictions
would provide for future protection in the event of release of the property to the public. The
qualitative ecological risk assessment indicates that tbe potential risk to ecological receptors
would be low. Tbe installation of a barrier is not expected to impact the environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of soil contaminants tbrorigh treatment under this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
altermtive are limited to the construction hazards to personnel that would be involved with
the installation of a fence or other barrier at the site. The implementation time would be
sufficiently short (less than 1 month), so that the health risk due to potential exposure to site
contaminants would be negligible. Wildlife is not expected to be impacted by the
construction activities.



Irnplementability. Institutional controls involve simple activities such as the installation of
fences and surveillance. This altermtive is, therefore, readily implementable.

Cost. The cost to install and maintain a chain link fence around the perimeter of Site 17 is
summarized below and detailed in Appendix B.

Capital: $43,000
Annual O&M: $650
Present Worth of O&M at 5%: $10,000
Total Capital and Present Worth: $53,000

The cost of implementing deed restrictions assumes the use of existing staff and is negligible.

State acceptance. This criterion will be evaluated folIowing regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

3.1.9.3 Altem@”ve 3: Soil Cover

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARa. Thk alternative meets the TSCA standard and EPA guidance for
clean soil of less than 1 mg/kg PCBS. This alternative would also comply with OSHA
requirements for worker health and safety (29 CFR 1910 and 29 CFR 1926) during the
installation of the soil cover. The Utah Air Conservation Act (19-2-101, Citations R307- 1-
3. 1.8(A), R-307- 1-4.5.2 and R307-1-3.2) would be the action-specific ARAR to regulate
fugitive dust and particulate. Federal and Utah State Safe Drinking Water Act (SDWA)
MCLa are met by this alternative.

Long-term effectiveness and permanence. By placing a clean soil cover on the site, this
altermtive could exceed the remediation goals by further reducing the residual excess cancer
risk to on-site workers. Long-term protection of the cap against erosion could be
implemented, but is not included in the scope of thk alternative. Risks to potential future Site
17 residents would be within the EPA carcinogenic target range. The qualitative ecological
risk assessment indicates that the potential risk to ecological receptors would be low. The
installation of a soil cover would not be expected to impact the environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity or volume of soil contaminants through treatment under this alternative. Mobility
of wind-blown soil which may contain adsorbed PCBS would be reduced by this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the construction hazards to personnel who would be involved with
the installation of the soil cover at the site. The implementation time would be sufficiently
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short (less than 1 month), so that the health risk due to potential exposure to site contamimnts
would be negligible. Dust control procedures would be implemented to contain particulate
emissions during construction. Wildlife is not expected to be impacted by the construction
activities.

Irnplementabffity. The placement of a soil cover over the site involves simple construction
activities. Contractors are readily available. This alternative is, therefore, readily
implementable.

Cost. The costs to install a soil cover over Site 17 are summarized below and detailed in
Appendix B.

Capital: $81,350
Annual O&M: O
Present Worth of O&M at 5%: O
Total Capital and Present Worth: $81,350

Costs to remove and/or replace stored materials that may exist on Site 17 are not included.

State acceptance. ‘Ilk criterion will be evaluated following regulatory review of this FS

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

3.1.9.4 Altem&”ve 4: Stabiliti”on

Overafl protection of human health and the environment. This altermtive meets the
remedial-action objectives.

Compliance with ARARa. This alternative meets the EPA guidance and the TSCA PCB
standard for clean soil of less than 1 mg/kg PCBS. It would greatly reduce the possibility of
migration of soil contamimnts to off-site receptors. This alternative would also comply with
OSHA requirements for worker health and safety during stabilization. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulate. Federal and State SDWA MCLS would be met by this alternative.

Long-term effectiveness and permanence. By stabilizing the soils on the site, this
alternative would reduce contaminant migration and potential for human or fauna contact for
many years. There should be no long-term maintenance required. Since the site would be a
solidified mass, future residential construction would likely be impractical without removal of
the mass. In that event, clean replacement soil could be brought in and unrestricted
residential development could proceed.

Reduction of toxicity, mobifity, or volume through treatment. There is no reduction of
toxicity under this alternative. Mobility of soil contaminants is significantly reduced. There
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would be an increase in volume due to addition of the solidifying agent to the contaminated
soil.

Short-term effectiveness. Human health concerns resulting from the implementation of this
alternative are limited to construction hazards to persomel involved with the stabilization
process. Implementation time would be 3 months, so that health risks due to exposure to
contaminants would be negligible. Dust containment procedures would be implemented to
control particulate emissions during construction. Wildlife may be temporarily disrupted by
the stabilization activities.

Implementability. Stabilization involves proven, readily available technology, so that this
altermtive is readily implementable.

Cost. The cost to stabilize a 200-foot-by-350-foot-square by 5-foot-deep site are summarized
below and presented in more detail in Appendix B.

Capital: $1,717,200
Annual O&M: $0
Present Worth of O&M at 5%: $0
Total Capital and Present Worth: $1,717,200

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

3.1.9.5 Altem&”ve 5: Lundfill Disposal

Overall protection of human health and the environment. Since all contamination is
removed from the site to a regulated landfill, tids alternative meets the remedial action
objectives.

Compliance with ARARa. This alternative meets the EPA guidance and TSCA PCB
standards for clean soil of less than 1 mg/kg PCBS. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulate. The Utah Solid and Hazardous Waste Act (19-6-01); the Utah Solid Waste
Management Act; 40 CFR Part 268, Landfill Disposal Restrictions; the Hazardous Materials
Transport Act; and State and Federal MCLs would also be ARARs.

Long-term effectiveness and permanence. Since all contaminants are removed from the
site, this alternative would .be a permanent solution as regards TEAD-N. The contaminants
would still be in existence, but at a landfill site with controls to protect human health and the
environment.



Reduction of toxicity, mobility, or volume through treatment. The strategy chosen for
this alternative would eliminate the contaminant toxicity, mobility, and volume from the site,
but the waste load of the landfill would be increased so that there is no reduction of toxicity,
mobility, or volume through treatment under thk alternative.

Short-term effectiveness. Human health concerns resulting from the implementation of this
altermtive are lirnhed to construction hazards to persomel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backtll operations would contain particulate emissiom.
Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and appropriate equipment are readily available for this
construction work.

Coat. The cost to implement this alternative are summarized below and presented in more
detail in Appendix B.

Capital: $1,167,000
Annual O&M: $0
Present Worth of O&M @ 5%: $0
Total Capital and Present Worth: $1,167,000

State Acceptance. This criterion will be evaluated following final regulatory review of t.tds
FS

-

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

3.1.9.6 Altemru’be 6: Incineration

Overall protection of human health and the environment. Essentially all of the PCB
contamination would be permanently destroyed by incineration so that the remedial action
objective would be exceeded.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standards for clean soil of less than 1 mg/kg PCBS. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regulate tigitive dust and
particulate. The Utah Solid and Hazardous Waste Act (19-6-01); the Utah Solid Waste
Mamgement Act; 40 CFR Part 268, Landfill Disposal Restrictions; the Hazardous Materials
Transport Act; and State and Federal MCLS would also be ARARs.

Long-term effectiveness and permanence. Essentially all of the PCBS would be
permanently destroyed by incineration.



Reduction of toxicity, mobility, or volume through treatment. The toxicity, mobility, and
volume of the PCBS would be effectively elimimted by incineration. The volume of
incinerator ash to be disposed would be essentially the same as the origiml soil volume.

Short-term effectiveness. Human health concerns resulting from the implementation of this
altermtive are limited to construction hazards to personnel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backfill operations would contain particulate emissions.
Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and equipment are readily available to excavate, backtll, and
haul the soils. A TSCA-permitted incinerator is available in the Tooele area. Further
characterization and perhaps batch testing of incineration may be required because of the very
low concentration of PCBS in Site 17 soil.

Coat. The costs to excavate, haul the soil, test the soil, incinerate, haul in backfill, and place
backtlll are summarized below and presented in more detail in Appendix B.

Capital: $26,500,000
Annual O&M: $0
Present Worth of O&M at 5%: $0
Total Capital and Present Worth: $26,500,000

State Acceptance. Thk criterion will be evaluated following fill regulatory review of this
FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

3.1.10 Comparative Analysis of Remedial Alternatives for Soils

Table 3-6 provides a comparative amlysis of Alternatives 1 through 6 for Site 17.

3.1.11 Remediaf-Action Objectives for Groundwater

The only contaminant of concern for Site 17 is PCB 1260, and the only potential route of
exposure from contaminated groundwater is via existing or future downgradient wells. The
nearest existing on-site water-supply well is WW-2, which is approxirnately 3,000 feet from
Site 17, but not directly downgradient of the site. A potential does exist for contamination of
the groundwater through leaching of PCB from the soil by tilltration of precipitation.
However, PCBS tend to adsorb strongly to soils. This, coupled with the estimated depth to
groundwater below Site 17 of 280 feet and the low concentrations found, makes it unlikely
that groundwater contamination would occur.





-.
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The groundwater remedial-action objective for Site 17 would be to reduce PCB concentrations
to below the maximum contaminant level (MCL) of 0.0005 milligrams per liter (mg/1), which
could be met through source control and remediation as necessary. Meeting this objective
reduces risk to human health to acceptable levels and maintains the quality of water for future
use. The RI and Baseline Risk Assessment for Site 17 indicate that the current condition of
the site meets this remedial-action objective.

3.1.12 General Response Actions for Groundwater

Although available information indicates that the current condition of the site meets the
remedial-action objective and remediation is not required, remedial technologies have been
identified in conformance with regulatory processes. The following are the general response
actions identified for Site 17 groundwater:

●

●

●

●

No action

Monitoring

Institutional controls

Extraction followed by treatment

3.1.13 Identification and Screening of Remediaf Technologies for Groundwater

Table 3-7 identifies and screens possible remedial technologies according to effectiveness,
irnplementability, and cost. The No Action alternative is the ordy one chosen for
development because current information indicates that groundwater contamination does not
pose a human health or environmental risk at Site 17.

3.1.14 Detailed Analysis of No-Action Afternative for Groundwater

Overafl protection of human health and the environment. This altermtive meets the
remedial-action objective.

Compliance with ARARs. Drinking water MCL for PCB is met by this alternative. The
Federal SDWA, Utah Groundwater Protection Rule, and Utah SDWA are all ARARs which
are met by the No Action Alternative.

Long term effectiveness and permanence. According to EPA guidance, if soils are below
action levels, this is generally taken to mean that groundwater is sufficiently protected (EPA,
1990b).

Reduction of toxicity, mobifity, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this

-. alternative.
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Short-term effectiveness. There are no short-term hazards associated with this alternative.

Irnplementability. There are no implementability concerns associated with the no-action
altermtive.

Cost. There are no costs for this altermtive.

State acceptance. This criterion will be evaluated following regulatory review of the FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

3.2 PCB STORAGE BUILDING 659 (SITE 33)

3.2.1 Site Description

The PCB Storage Facility in Building 659 at TEAD-N is a TSCA-permitted facility used to
store transformers. The facility has a sealed cement floor and has a perimeter berm and
diversion structures at each entrance for the containment of oil spills. Much of the surface
around the building is paved (EA, 1988). The facility began operating in 1979 and is used to
store thousands of transformers that were once stored in open storage sites. The transformers
are stored on open pallets and in wooden crates within the building. According to a
discussion with facility persomel during a site visit in November 1992, PCB-contaminated
transformers are still being removed from TEAD-N, with temporary storage occurring at
Building 659 during the removal process. During the site visit, no PCB-contamimted
transformers were being stored at the facility.

3.2.2 Nature and Extent of Contamination

There have been no previous investigations at the PCB Storage Building 659. No RI
activities were conducted at thk site because facility operation is conducted in compliance
with a TSCA permit, and there is no evidence or data to indicate that PCB-contaminated
wastes have been released from the building to the environment in the vicinity of Building
659.

PCB spills have occurred at Site 33. The contaminated cleanup materials such as oil
absorbent and protective clothing were drummed, appropriately marked, and stored for
disposal (EA, 1988). PCB disposal is mamged by the Defense Reutilization and Marketing
Office (DRMO) and conducted by U.S. Pollution Control, Inc., of West Murray, Utah. Soil
and dust are collected during periodic sweep downs of the building and are properly drummed
and disposed of. Because the facility is TSCA-permitted, well maintained and operated, and
all spills properly cleaned up and contained, releases from the facility are untikely.



There is no evidence or data to indicate that PCB-contarnimted wastes have ever been
released from the building to the environment due to operation at Site 33. For instance, a
1981 PCB Inspection Report conducted by EPA personnel showed that:

● Although three transformers had been placed inside the building, outside the bermed area
(i.e., outside the permitted storage area) no leakage or PCB contamination had occurred.
The transformers were moved inside the permitted area following the inspection.

● Analysis of a sample taken from an oil stain just outside a Building 659 outside door
showed less than 1 ppm PCB.

● Although the berm had been damaged, it was appropriately repaired.

A copy of the correspondence related to this inspection is provided as Appendix C to thk
document.

PCBS are the potential contaminants of concern at this site. However, there are no
indications that a release of PCB-corrtaminated oil to the environment has occurred at this
site.

3.2.3 Contaminant Fate and Transport

Because there were no indications of a contaminant release at this site, an assessment of
contaminant fate and transport characteristics and of exposure pathways was not conducted.

3.2.4 Summary of the Basefine Risk Assessment

3.2.4.1 Human Health Risk Assessment

Because there were no indications of a contamimnt release at this site, a human health
evaluation for Site 33 was not conducted.

3.2.4.2 Ecologr”calRisk Evafu&”on

Site 33 is a storage facility inside a building in an industrial area of TEAD-N. There is no
vegetation at the site. Because the site is well-maintained and there is frequent human
activity, it is unlikely that any wildlife with the exception of occasional small mammals (such
as rodents) inhabit the site.

No contamimnts of concern were identified for Site 33. Therefore, an assessment of
biological effects was not performed.



3.2.5 Remediaf-Action Objectives

The following risk-based remediation levels are the remediation goals for Site 33: (1) limb
the cumulative excess cancer risk to human receptors to levels within. or below the EPA target
range for residual risk of 1E-4 to 1E-6 and (2) limit the cumulative noncancer hazard index to
levels of 1 or less. The remedial-action objectives for Site 33 are to: (1) prevent human and
environmental (i.e., faum and flora) exposure to soil contarnimtion that is present at
concentrations above the risk-based remediation levels and (2) prevent migration of soil
contamimnts that may be present at concentrations above the risk-based remediation levels to
surface water and groundwater. There are no indications that PCBS have been
released to soils at Site 33, so available data indicate that the current condition of the site
meets the remedial-action objectives.

3.2.6 General Response Actions for Soils and Groundwater

Because there is no indication of contamination at Site 33, none of the soils at the site require
remediation. The only general response action is no action. According to EPA guidance, if
soils are below action levels, groundwater can generally be considered protected (EPA,
1990b).

3.3.7 Identification and Screening of Remedial Technologies

Because there are no indications of a contamimnt release at Site 33, no remedial technologies
have been identified. Screening elements leading to consideration of a no-action alternative
are as follows:

●

●

●

Effectiveness. There is no indication of contamination at Site 33 that would endanger
human health or the environment. As long as the facility remains under Army control
with TSCA permits in place, there is little possibility of contamination occurring. If, as
stated in Section 1.3.1 of this FS, the facility’s purpose were to be changed from PCB
storage or the facility were to be transferred from Army control, a examination and
evaluation would take place prior to any such change under TSCA rules and BRAC
requirements. Human health and the environment would continue to be protected.

Implementability. No implementation required for no action.

Cost. There would be no cost for a no-action alternative.

3.2.8 Development of Remedial Alternatives

Because there are no indication of a contamimnt release at Site 33, no action is the onfy
remedial alternative that is being considered.
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3.2.9 Detailed Analysis of No-Action Alternative

Overall protection of human health and the environment. There are no indications that
this site now poses a threat to human health or the environment or will as long as it remains
as a TSCA-permitted facility under Army control.

Compliance with ARARs. No ARARs have been identified for Site 33 because there are no
indications of a contaminant release at this site.

Long-term effectiveness and permanence. There are no indications that the soils at thk site
pose a long-term threat to human health or the environment. As stated above, if the site were
to be transferred from Army control or the principal use of the facility changed from PCB
storage, a complete examination and evaluation under TSCA and the BRAC process are
mandated to ensure continued protection of human health and the environment.

Reduction of toxicity, mobility, or volume through treatment. There are no indications of
the presence of soil contamimtion at tbk site.

Short-term effectiveness. Because the no-action altermtive involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Irnplementability. There are no implementability concerns for the no-action alternative.

Cost. There are no costs for the no-action alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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4.0 OPERABLE UNIT 6

OU 6 is located in the eastern portion of TEAD-N in an area referred to as the Maintemnce
Area. This OU consists of two sites: the Drummed Radioactive Waste Storage Area (Site 9)
and the Radioactive Waste Storage Area (Site 18). Site 9 consists of the area used for
temporary storage of drummed low-level radioactive waste, which was located at the site
from approximately 1960 to 1978. Site 18 is a NRC-licensed facility for the storage of
radioactive materials and is located in the northeastern corner of Building 659.

4.1 DRUMMED RADIOACTIVE WASTE STORAGE AREA (SITE 9)

4.1.1 Site Description

The Drummed Radioactive Waste Storage Area (Site 9) consists of a concrete pad and an
adjacent field area that were used for the temporary storage of containerized low-level
radioactive waste. The material was stored for a number of years on or around a concrete
pad southwest of Building S-753 (Figure 4-l). It was then moved to a field area northwest of
Building S-753. In 1978, the material was removed for off-site disposal by the TEAD-N
Radiation Protection Office. The materials reportedly included transmitting tubes used to
generate microwaves for radar systems and possibly speedometers, luminous watch dials,
contaminated tools, and decontamination materials. Previous investigations (USATHAMA,
1979 and NUS, 1987) reported a list of radioactive isotopes that may have been present at
TEAD-N and, consequently, may have been present in the drummed wastes, as follows:
iridium-1 92, cobalt-60, rrickel-63, carbon-14, polonium-210, cesium-1 39, hydrogen-3,
promethium-147, krypton-85, plutonium-239, and radium-226.

There are no records that identify the exact storage locations of the containerized waste and
no indication that any radioactive spills may have occurred at this location. Currently, a
small wooden storage shed is located on the concrete pad thought to have been used for
container storage. The field to which one drum was suspected to have been moved includes
Lot 707, which is an area now used for storage of 4-wheel-drive pickup trucks. Because Site
9 is in an industrial area, the site is sparsely vegetated. Except for occasioml transient
species, the most likely wildlife inhabitants are rodents, other small mammals, and birds.
There is no indication that this site is a critical habitat for wildlife.

4.1.2 Nature and Extent of Contamination

During the RI, radiological contamination surveys were conducted in all areas suspected to
have been locations for the storage of radioactive waste containers. The results of these
surveys show that there are no locations of elevated radiation within the suspected storage
areas. Consequently, there are no contaminants of concern for Site 9.



4.1.3 Contaminant Fate and Transport

Because there were no contamimnts of concern for Site 9, an assessment of the contaminant
fate and transport characteristics was not conducted.

4.1.4 Summary of the Baseline Risk Assessment

Because there were no indication of a contaminant release at Site 9, a risk assessment for
this site was not performed during the RI.

4.1.5 Remediaf-Action Objectives for Soils

The following risk-based remediation levels are the remediation goals for Site 9: (1) limit the
cumulative excess cancer risk to human receptors to levels within or below the EPA target
range for residual risk of lE-4 to lE-6, (2) limit the cumulative noncancer hazard index to
levels of 1 or less, and (3) prevent long-term exposure to radiation. The remedial-action
objectives for Site 9 soils are to (1) prevent human and environmental (i.e., fauna and flora)
exposure to soil contamination that is present at concentrations above the risk-based
remediation levels and (2) prevent migration of soil contaminants that are present at
concentrations above the risk-based remediation levels to surface water and groundwater.
There are no indications that contaminants have been released to soils at Site 9, so the
available data indicate that the current condition of the site meets the remedial-action
objectives.

4.1.6 General Response Actions for Soils

General response actions considered prior to the RI, and thus based on the possibility that
contamination might be detected, included:

● No action

● Institutional controls

● Containment

● In-situ treatment

● Excavation followed by on-site treatment and disposal

● Excavation followed by off-site treatment and/or disposal

However, because there is no indication of contamination at Site 9, none of the soils at the
site require remediation. The only general response action is no action.
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4.1.7 Identification and Screening of Remediaf Technologies for Soils

Remedial technologies exist for soils at Site 9. Table 4-1 identifies and screens these
technologies according to effectiveness, implementability, and cost. Since no contsmimnts
have been identified at Site 9, the no-action alternative is the only one that is retained.

4.1.8 Development of RemediaJ Afternatives for Soils

Because there are no indications of a contaminant release at Site 9, no action is the only
remedial alternative that is being considered.

4.1.9 Detailed Analysis of No-Action Alternative for Soils

Overall protection of human health and the environment. There are no indications that
this site poses a threat to human health or the environment.

Compliance with ARARs. No ARARs have been identified for Site 9 because there are no
indications of a contamimnt release at thk site.

Long-term effectiveness and permanence. There are no indication that the soils at this site
pose a long-term threat to human health or the environment.

u
Reduction of toxicity, mobility, or volume through treatment. There are no indications of
the presence of soil contamination at this site.

Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Implementability. There are no implementability concerns for the no-action alternative.

Cost. There are no costs for the no-action alternative.

State acceptance. Tfds criterion will be evaluated following regulatory review of this FS,

Community acceptance. TMs criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the commuNty.

4.1.10 Remediaf-Action Objectives for Groundwater

There is no indication of contamination on Site 9. Further, the depth to groundwater beneath
the site is approximately 230 feet. Thus, there appears to be no possibility of groundwater
corrtamimtion resulting from Site 9.
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Remedial-action objectives for groundwater at Site 9 would be to prevent human and
environmental (i.e., faum and flora) exposure to groundwater contaruimtion that is present
above risk-based remediation levels or MCLs. The remedial investigation for Site 9 indicates
that the current condition of the site meets these remedial-action objectives.

4.1.11 General Response Actions for Groundwater

Although available itiomation hdicates tiattie cumentcondition oftiesite meets remedial-
action objectives and remediation is not required, remedial technologies have been identified
in conformance with regulatory processes. The general response actions identified for Site 9
groundwater are:

● No action

● Monitoring

● Institutioml controls

● Extraction followed by treatment

● Containment

4.1.12 Identification and Screening of Remediaf Technologies for Groundwater

Table 4-2 identifies and screens possible remedial technologies according to effectiveness,
iruplementability, and cost. The no-action alternative is the only one chosen for development
because there is no indication of contamination at Site 9.

4.1.13 Detailed Analysis of No-Action Aftemative for Groundwater

Overafl protection of human health and the environment. This altermtive meets the
remedial-action objectives.

Compliance with ARARs. Drinking water MCLs are met by this altermtive.

Long term effectiveness and permanence. ‘lMs alternative would be protective of human
health and the environment over the long term.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this
alternative.

Short-term effectiveness. There are no short-term hazards associated with this alternative.

Implementability. There are no implementability concerns associated with the no-action
<. altermtive.
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Cost. There are no costs for this altermtive.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

4.2 RADIOACTIVE WASTE STORAGE BUILDING (SITE 18)

4.2.1 Site Description

The Radioactive Waste Storage Building (Site 18) is in the northeastern corner of Building
659 (Figure 4-2), which is also the building used for the storage of transformers (Site 33).
Site 18 consists of a secured room within Building 659 and is a NRC-licerrsed facility for
storage of radioactive materials. The building has a berrned concrete floor, and the secured
room is enclosed and isolated from the remainder of the building. Materials stored in the
storage area include radiation-detection meters, compasses, sights, range finders, and
radioactive luminous compounds. Specific constituents associated with storage include or
have included tritium, radium, and uranium-238 (EA, 1988). The wastes are stored in
Department of Transportation (DOT)-approved containers. Periodic monitoring of the facility
is conducted to determine if radioactive releases have occurred. Access to the facility is
controlled by a locked entry door.

4.2.2 Nature and Extent of Contamination

Radiation surveys are conducted periodically at Site 18. No indications of uncontrolled
releases have been reported to date. Consequently, there are no contaminants of concern for
Site 18.

4.2.3 Contaminant Fate and Transport

Because there were no contaminants of concern for Site 18, an assessment of contamimnt fate
and transport characteristics was not conducted.

4.2.4 Summary of the Baseline Risk Assessment

Because there were no indications of a contaminant release at Site 18, a risk assessment for
this site was not performed during the RI.



4.2.5 Remedial-Action Objectives for Soils

The following risk-based remediation levels are the remediation goals for Site 18: (1) limit
the cumulative excess cancer risk to human receptors to levels within or below the EPA target
range for residual risk of 1E-4 to 1E-6, (2) limit the cumulative noncancer hazard index to
levels of 1 or less, and (3) prevent long-term exposure to gamma radiation. The remedial-
action objectives for Site 18 soils are to (1) prevent human and environmental (i.e., fauna and
flora) exposure to soil contamination that is present at concentrations above the risk-based
remediation levels and (2) prevent migration of soil contaminants that are present at
concentrations above the risk-based remediation levels to surface water and groundwater.
There are no indications that contaminants have been released to the environment at Site 18;
available data indicate that the current condition of the site meets the remedial-action
objectives.

4.2.6 General Response Actions for Soils

General response actions considered prior to the RI, and thus based on the possibility that
contamination might be detected, included:

●

●

●

●

●

●

No action

Institutional controls

Containment

In-situ treatment

Excavation followed by on-site treatment and disposal

Excavation followed by off-site treatment and/or disposal

However, because there is no indication ofcontarnination at Site 18, none of thesoils at the
site require remediation. ‘lleord ygenera lrespons eactionisnoaction.

4.2.7 Identification and Screening of Remedid Technolo@es for Soils

Remedial teckologies exist formypotentially contmtiated soils at Site 18. Table 4-1
identifies these technologies. Since no contamination has been identified at Site 18, the
effectiveness, implementation, and cost screening results in retention of only the no-action
alternative. As long as the facility remains under Army jurisdiction with NRC licenses in
place, there isverylittle possibility ofcontamirration occurring. If, asstated in Section l.3.l
of this FS, the facility ’s purpose were to be changed from radioactive material storage or the
facility were to retransferred from Army controI, anexsmination andevaluation would take
place prior to any such change under NRCrulesand BRAC requirements. Human healtb and
the environment would coritinue to be protected.
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4.2.8 Development of Remedid Alternatives for Soils

Because tiereare noindicatiom ofacon~imnt release at Site 18, noactionisthe.osdy
remedial alternative that is beirrg considered. Site 18 ispresently regulated under the NRC.
Operation under the NRCliceme include conthued motitorhg andaccess restiictiom; these
controls would remain in effect at the facility as long as radioactive materials are stored
there. Any fi~reclosure oftiefacili~ would recompleted under NRC closure
requirements, as well as Army BRAC requirements and EPA mandates.

4.2.9 Detailed Anafysis of No-Action Mternative for Soils

Overall protection ofhumanheafth andtheenviromnent. Available information indicates
that this NRC-licensed facility is properly operated, andthere isnoevidence that releases of
radioactive contaminants have occurred. Because of the extensive regulatory design and
operational oversight required by the NRC, human health and the environment are being
adequately protected at Site 18 and will continue to be protected as long as the site remains a
NRC-licensed facility under Army control.

Compfiarsce with ARARa. Drinking water MCLaare chemical-specific ARARsfortis site
and are currently being attained. No other ARARs have been identified under CERCLA for
Site 18 because there arenoindicatiom ofacon~At release totieenvkoment attiis
site. Continued operation sndanyfuture closure of Site 18willbe regulated bythe NRC.

-
Long-term effectiveness and permanence. Aslong as Site 18 ismaintsined under the
existing NRC regulations, protection of human health and the environment will be
maintained. Any future closure of the facility would recompleted under NRC, EPA, and
BRAC requirements.

Reduction of toxicity, mobility, orvohsrnet hroughtreatment. There are no indications of
soil contamination at this site.

Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards associated with this alternative.

Irnplementability. There are no irnplementability concerns for the no-action alternative,

Cost. There are no costs for the no-action alternative.

State acceptance, This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.



4.2.10 Remedial-Action Objectives for Groundwater

-. There is no indication of contamination on Site 18. Further, the depth to groundwater
beneath the site is approximately 230 feet. Thus, there appears to be no possibility of
groundwater contamination resulting from Site 18.

Remedial-action objectives for groundwater at Site 18 are to prevent human and
environmental (i. e., fauns and flora) exposure to groundwater contamination that is present
above risk-based remediation levels or MCLS, The remedial investigation for Site 18
indicates that the current condition of the site meets these remedial-action objectives.

4.2.11 General Response Actions for Groundwater

Although available information indicates that the current condition of the site meets remedial-
action objectives and remediation is not required, remedial technologies have been identified
in conformance with regulatory processes. The general response actions identified for Site 18
groundwater include:

● No action

● Monitoring

● Irrstitutioml controls

● Extraction followed by treatment

● Containment

4.2.12 Identification and Screening of Remedial Technologies for Groundwater

Table 4-2 identifies remedial technologies available if groundwater was found to be
contaminated at Site 18. The no-action altermtive is the only one chosen for development
because of the current information that groundwater does not pose a hunran health or
environmental risk at Site 18.

4.2.13 Detailed Analysis of No-Action Alternative for Groundwater

Overall protection of human health and tbe environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. Drinking water MCI-S are being met by this alternative.

.Long-term effectiveness and permanence. AH available data indicate that the residual risk
for this alternative would be protective of human health and the environment over the long
term.



Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under thk
alternative.

Short-term effectiveness. There are no short-term hazards associated with this altermtive.

Implementability. There are no implementability concerns associated with the no-action
altermtive.

Cost. There are no costs for this alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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5.0 OPERABLE UNIT 7

OU 7 is located in the south-central portion of TEAD-N and consists of one site: the Pole
Transformer PCB Spill Site (Site 5) which is the location of a PCB spill that occurred when a
transformer was darnaged during a utility-pole fue.

5.1 POLE TRANSFORMER PCB SPILL SITE (SITE 5)

5.1.1 Site Description

The Pole Transformer PCB Spill Site (Site 5) is the location of a PCB spill that occurred
when a transformer was darnaged during a utility pole tire. In 1976, a fue occurred in a
pole-mounted electrical transformer. As a result, the transformer, located on pole No. 184
(Figure 5-l), leaked PCB-containing oil from the pole to the surrounding soils. The oil-
saturated soils were excavated adjacent to the pole to the north. The excavation measured

aPProxfiatelY 5 feet by 5 feet wide and 3 feet deep. Eleven 55-gallon drums of soil were
collected from the excavation. A composite sample was collected from the 11 drums and
analyzed for PCBS. Subsequently, the drums were properly disposed of off-site. The area of
the excavation was not bac!dled.

5.1.2 Nature and Extent of Contamination

As part of the initial clean-up activities at Site 5, a composite soil sample from the 11 drums
of excavated soil was collected and analyzed for PCBS. This sample contained 3.45 ppm
(mg/kg) of PCB 1260. The RI sampling and amlysis program characterized the surface and
subsurface soils witbin and immediately surrounding the former excavation to determine if
residual contamination is present. The results of the sampling conducted during the RI are
presented in Figure 5-2. Residual contamination consists of the PCB Aroclor 1260, which is
present in low but detectable concentrations in three (PPS-92-01, PPS-92-02, and PPS-92-04)
of the four surface-soil samples and in one of the subsurface soil samples (PPT-92-05)
collected in the excavation at Site 5. The concentrations were 0.117 mg/kg, 0.098 mg/kg,
0.052 mg/kg, and O.331 mg/kg, respectively. PCBS were not detected in subsurface samples
collected at depths of up to 5 feet around the perimeter of the excavation. Detectable
concentrations of polycldorimted diberrzodioxins (PCDDS) and polycblorirrated dibmrzofurarrs
(T’CDFS)were also present in most of the samples collected. These contaminants were
detected in the parts per trillion range (total PCDDS ranged from 2.8 E-5 to 3.8E-4 mg/kg;
and PCDFS ranged from 8.OE-6 to 8.OE-5 mg/kg).

On the basis of the RI sampling results, it appears that the residual PCB and associated
PCDD and PCDF contamination at Site 5 are restricted to very low levels of near-surface
contamination. Based on this information, the contaminants of concern for Site 5 are PCB
1260, PCDDS, and PCDFS as shown in Table 5-1.
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5.1.3 Contaminarst Fate and Trrmsport

PCBsstrongly adsorb tosoils andareresistint to IeacMng. Leaching of PCBs to the
groundwateratf+ite 5 ishighfy urdikely because of the depth to groundwater at the site
(approxirnateIy 300 feet), thelowconcentrationa of PCBsdetected inthe soil, and the relative
immobility of PCBs in soils. In addition, PCB soil cleanup levels based on direct contact
assumptions will generally provide sufficient protection ofgroundwater (EPA, 1990b).

The chemical and environmental stability of PCBS coupled with their strong adherence to soils
result in relatively long half-lives especially for the more chlorinated isomers. Although
PCBsare higMypersistent compounds efibittig generally lowvolatiltiation rates, photolysis
and volatilization of PCBs are major removal processes over time. In addition, PCBS may
enter the atmosphere through adsorption to airborne particulates with removal occurring
through wetand dry deposition. Thetendency of PCBstoadsorb toparticulates increases as
the degree ofcfdorirration increases.

AkhoughPCBsaren otappreciablyt ienupbyplants, they do bioconcentrate in tissue
because of their stability, high lipid volubility and/or binding, andlowwater volubility. In
addidonto the Iowbioavailability of PCBs in soils, the current physical condition of Site 5
(anapproxirnately 25 square foot, sparsely vegetated area) minitnizes thepotential for
possible bioaccumulation of PCBS in anirnafs.

PCDDS and PCDFS consist of 75 isomers that differ in the number and position of attached
chlorine atoms. The most toxic of the PCDD and PCDF isomers is 2,3,7,8-

. tetracfdorodibenzo-p-dioxirr (2,3,7 ,8-TCDD). PCDDS and PCDFS are usually present as
trace impurities in some commercial herbicides, in chlorophenols, and in PCBS. The fate and
transport of PCDDS and PCDFS are similar to the fate and transport of PCBS. Most PCDDS
and PCDFS are chemically and environmentally stable, relatively insoluble in water, highly
persistent, and have long enviromnentd half-lives.

Bioavailability of PCDDS and PCDFS is also similar to the bioavailability of PCBS. Although
PCDDS and PCDFS are not appreciably taken up by plants, they do bioconcentrate in tissue
because of their stability, high lipid volubility and/or binding, and low water volubility. The
highest concentrations of PCDD and PCDF in animals are largely found in the liver and fatty
tissue. Considering the physical attributes of Site 5, the potential for bioaccumulation is
minimal.

5.1.4 Summary of the Baseline Risk Assessment

The purpose of the BRA is to evaluate potential human health risks associated with the no-
action alternative. The initial task of the assessment involves identification of chemicals
present at the site that pose a potential risk to human health .based on their prevalence and
concentration in the environment and inherent toxicity. After potential contaminants of
concern are identified, a toxicity assessment is conducted to estimate the relationship between
the extent of exposure to a contaminant and the increased likelihood and/or severity of
adverse effects. Then, an exposure assessment is performed to evaluate the pathways by
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which humans could potentially contact contaminants. The fiml task consists of determining
the magnitude and probability of current and future human health risks associated with the
contaminants of concern. This section summarizes the results of the BRA completed as part
of the RI for TEAD-N (Rust E&I, 1994). The RI provides additional information on the
BRA methodology and results.

5. L4. 1 Human Health Risk Assessment

As more fully discussed in the RI Report for TEAD-N (Rust E&I, 1994), the most likely
exposure pathways for contamimnts at Site 5 are via dermal contact, incidental soil ingestion,
inhalation of fugitive dust, and ingestion of beef derived from cattle potentially exposed to
contamination while grazing at TEAD-N. However, fugitive dust emissions from Site 5 are
minimal because of its size and the fact that it is lower than the surrounding terrain.

The risk assessment evaluates scemrios for both present land use and future land use
conditions. Since there is no construction planned at Site 5, the construction worker scenario
can be considered a future case. Residential development in the area of Site 5 is uncertain at
this time. However, a future residential land use scemrio was evaluated for Site 5.

Under current land use conditions, human receptors include the on-site worker, installation
resident, installation school student/employee, and off-site resident from the nearby cities of
Tooele, Stockton, and Grantsville. The on-site worker and possible future construction
worker are potentially exposed through incidental ingestion of soil, dermal contact, and
inhalation of fugitive dust. For the installation resident and off-site residents, inhalation of
fugitive dust and consumption of contaminated beef were considered complete, potential
exposure pathways. Inhalation of fugitive dust was considered the only complete, potential
exposure pathway for the installation school student/employee. Complete pathways for the
future on-site residential scemrio include all the aforementioned pathways plus homegrown
produce consumption.

For the complete exposure pathways discussed above, two exposure cases are analyzed as
part of the BRA. The central tendency risk description presented in Table 5-2 is the
arithmetic mean risk and is derived by using average exposure values for each pathway/site
considered. The RME description presented in Table 5-3 is the high end risk. The RME is
estimated by combining upper bound values (either the 95 percent upper contldence lirnhs
(UCLS) of the arithmetic mean, or the high concentration if the 95 percent UCL was greater
than the highest concentration) so that the result represents an exposure scenario that is both
protective and reasomble (EPA, 199la). Both Tables 5-2 and 5-3 include carcinogenic and
noncarcinogenic risk estimates for all complete pathways with the exception of the
noncarcinogerric risk estimate for 2,3,7 ,8-TCDD equivalents.

Guidance from EPA’s Reference Dose Work Group indicates that the public health will be
protected from noncarcinogenic risk effects resulting from exposure to 2,3,7,8-TCDD as long
as the carcinogenic risk is protective of the public health. Thk is based on the assumption
that 2,3,7,8-TCDD does not exhibit a no-effects threshold concentration because of its
relatively long biological half-live.
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At Site 5, all of the chronic, noncarcinogenic risk estimates meet the EPA goal of a residual
hazard index of 1 or less. Further, the carcinogenic risk estimates all fall within or below the
EPA target range for residual risk of lE-4 to lE-6.

5.1.4.2 Ecolo@”calRisk Assessment

The ecological risk assessment for Site 5 was qualitative and did not include tissue sampling
or bioassays of the vegetation and wildlife. The predomimnt vegetation consists of sagebrush
and wild grasses. Site 5 is small (approximately 5 feet by 5 feet), and the potential wildlife
inhabitants would be small and large mammals, birds, and several of the raptor species.
Human activity at this site is infrequent. There is no indication that this area is a critical
habitat for any endangered or threatened species.

The contarnimnts of concern at Site 5 are PCBS, PCDDS, and PCDFS. All of these
compounds are toxic and bioaccumulate to varying degrees, depending on the pathways.
Very little is known about their behavior in the terrestrial environment, their lethal and
chronic effects, or their movement up a food chain. This is mainly due to the interspecies
differences in sensitivity to these compounds that exist, even in species of biota that are
related taxonomically. The compound 2,3 ,7,8 -TCDD (a PCDD) is one of the most toxic
contaminants in existence and, because of this, was chosen along with PCB Aroclor as the
representative contaminants of concern for the bioaccumulation model used in the ecological
risk assessment. The potential exposure pathway used in this model for this site was (1)
uptake of the contamimnts by vegetation, (2) ingestion of the plants by small mammals, and
(3) the consequent off-site ingestion of the small mammals by a raptor. The bioaccumulation
model that was used in the risk assessment (proposed by Thomas, 1981; modified by
Fordharn, 1991) used reproductive failure at the second order consumer level as the
benchmark to obtain a TCDD and a PCB soil concentration that represented the lowest level
at which reproductive faihrre would occur due to these particular contarnimnts. By using
conservative maximum acceptable tissue levels and biomagnification factors, the lowest
concentrations of TCDD and PCB in the soil that would cause reproductive failure at the
second order consumer level were calculated to be above the highest detected levels of TCDD
and PCB contamination (see Section 7.0 of the Final Remedial Investigation Repoti (Rust
E&I, 1994)).

Because the TCDD and PCB concentrations in the soil were below the reproductive failure
value that was established as the benchmark and because the site is extremely small, the
overall risk to ecological receptors inhabiting this site, and to the TEAD-N ecosystem as a
whole, appears to be minimal. Alterations to the trophic structure and ecological processes at
Site 5 and to the TEAD-N facility due to the existing PCB, PCDD, and PCDF contaminants
at Site 5 are urdikely.

5.1.5 Remedial-Action Objectives for Soils

The EPA’s Guidance on Remedial Actions for Supe@md Sites with PCB Contamination
(EPA, 1990b) recommends that remedial action be considered when PCB levels exceed 1 ppm
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(mg/kg) for residential land use and 10 to 25 ppm for industrial land use. The available data
for Site 5 indicate that the soil contamination is below the most stringent of these levels.
Therefore, the following risk-based remediation levels are the remediation goals for Site 5:
(1) limit the cumulative excess cancer risk to human receptors to levels within or below the
EPA target range for residual risk of lE-4 to lE-6 and (2) limit the cumulative noncancer
hazard index to levels of 1 or less. The remedial-action objectives for Site 5 are to (1)
prevent human and environmental (i.e., fauna and flora) exposure to soil contamination that is
present at concentrations above risk-based remediation levels and (2) prevent migration of soil
contamimnts that are present at concentrations above the risk-based remediation levels to off-
site receptors or to surface water and groundwater. The Baseline Risk Assessment for Site 5
indicates that the current condition of the site meets the remediation goals.

5.1.6 Generaf Response Actions for Soils

For Site 5, available data indicate that the current condition of the site meets the remediation
goals. Therefore, none of the soil requires remediation urdess it is decided to remove
contaminants in order to reduce excess cancer risks to below the EPA target range (< lE-6).
The general response actions that are available for Site 5 are:

● No action

● Institutional controls

● Containment

● In-situ treatment

● Excavation with on-site treatment and disposal

● Excavation with off-site treatment and/or disposal

5.1.7 Identification and Screening of Remedial Technologies for Soils

A variety of remedial technologies are available for potential use at Site 5. Table 5-4
identifies these technologies and screens them according to effectiveness, irnplementability,
and cost. The applicability of each technology depends on factors such as the remediation
goals, whether the technology is suitable for PCBS, PCDDS, and/or PCDFS in soil at low
concentrations ( <1 mg/kg total contaminants), and site characteristics.

As a result of the screening in Table 5-4, the following technologies have been retained for
further consideration during the development of remedial alternatives for soils at Site 5:

● No Action

● Institutional Controls
-Deed Restrictions
-Fences
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● Containment
-Capping

● In Situ Treatment
–Stabilization

● Excavation Followed by On-Site Treahnent and Disposal
-Stabilization

● Excavation Followed by Off-Site Trea~ent and/or Disposal
-Landfill Disposal
–Incineration

5.1.8 Development of Remedial Alternatives for Soils

Available data indicate that thesoils at the site:

● Contiti imufficient PCBstorequke remedial action per EPA~idance (EPA, 1990b)
–Forresidential land use, the PCBaction level is lppm(mg/kg); forindustrial land use,
the PCBaction level ranges from 10ppmto25ppm.

● Qualify ascleanunder TSCA
-Existing soil qualifies as clean soil (having less than 1 mg/kg PCBS) under TSCA.

● Contikimufficient PCBstocreate ahuanhealti orenvkomenml risk exceeding EPA
guidelines
-Carcinogenic risk within or below lE-4 to lE-6.
-Noncarcinogenic risk hazard irtdices all below 1.

~havebeen screened from tiedocuments hAppendix Aand Table 1-1. Table 5-5
summarizes ARAR choices for Site 5. They are analyzed further in Section 5.1.9.

Six remedial alternatives are being considered for this site:

Alternative 1: No Action. Site soil would remain in place.

Altemative2: Institutional Controls. Thkakernatived oesnoti nvolvea ctiverernediation;
site soils would beleft in place. However, this alternative would limit the potential for
humarrand fauna exposure to site contaminants by placing controls onaccessto the site.
These controls would inchrde fences or other barriers, warning signs, and regular
surveillance. Deed resirictiom would be developed for future protection in the event the
property were released to the public,
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Alternative 3: Soil Cover. This alternative involves filling the excavation hole and placing
a 10-inch-tMck clean soil cover over the site. A 10-foot-by-10-foot area was chosen for
remediation. This conservatively covers the known areas of contamination. Tbk. alternative
does not involve active remediation; site soils would be left in place beneath the cover.
However, this alternative would reduce the potential for human and fauna exposure to site
contaminants by placing a soil cover over the site.

Alternative 4: Stabtiiation. This alternative involves mixing the contaminated soil with a
solidifying agent such as cement. Hardening of the solidifying agent binds and reduces the
mobility of the soil contaminants. Stabilization can either be done in-situ or in an exterml
mixing vessel. There would be an overall volume increase. The soils would be left in place,
but relatively immobilized.

Alternative 5: Landfill Disposal. This alternative involves excavation of contaminated soil
and hauling to a TSCA-approved disposal site. Clean soil from TEAD-N would be used to
backfll the excavation. For Site 5, a volume of 20 cubic yards (10 feet by 10 feet by 6 feet
deep minus the volume of the existing excavation) was used for remediation estimate
purposes.

Alternative 6: Incineration. This altermtive involves excavation of 20 cubic yards of
potentially contamimted soil and haulitw it to a TSCA-amrroved site for incineration. Clean. .
soil from TEAD-N would be used to backtlll the excavation.

5.1.9 Detailed Analysis of Alternatives for Soils

5.1.9.1 Altem&”ve 1: No Action

Overall protection of human health and the environment,
remedial-action objectives.

Compliance with ARARa. Soils at this site meet the TSCA
guidance for clean soil of less than 1 mg/kg PCBS.

This alternative meets the

standard and the TBC EPA

Long-term effectiveness and permanence. The BRA indicates that the residual risk for thk
altermtive would meet the remediation goals of limiting the cumulative excess cancer risk to
human receptors to levels within or below the EPA target range for residual risk of 1E-4 to
lE-6 and limiting the cumulative noncancer hazard index to levels of 1 or less. The
qualitative ecological risk assessment also indicates that potential risk to ecological receptors
would be low. As a result, this site presents no long-term risks to human health and the
environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of soil contaminants through treatment under this alternative.

Short-term effectiveness. There are no short-temr hazards to human health or the
environment.
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Implementabifity. There are no irnplementability concerns for the no-action alternative.

Coat. There are no costs for the no-action alternative,

State acceptance. This criterion will be evahsated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

5. L9.2 Altem&”ve 2: Institutional Controls

Overalf protection of human heafth and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARa. EPA guidance and TSCA standards of less than 1 mg/kg PCB
for clean soils would be met. TMs alternative would also comply with OSHA requirements
for worker health and safety during construction activities. Federal and State drinking water
MCLS are met by this alternative.

Long-term effectiveness and permanence. The BRA indicates that the residual risk for tfrk
altermtive would meet the remediation goals of limiting the cumulative excess cancer risk to
human receptors to levels within or below the EPA target range for residual risk of lE-4 to
1E-6 and limiting the cumulative noncancer hazard index to levels of 1 or less. By using

b fences or other access restrictions to reduce the amount of time that on-site workers are
allowed on the site, irratitutioml controls could exceed the remediation goals by further
reducing the residual excess cancer risk to on-site workers. Deed restriction would provide
for future protection in the event of release of the property to the public. Long-term
enforcement of the institutioml controls would be necessary to exceed the remediation goals,
but would not be necessary to meet these goals. The qualitative ecological risk assessment
also indicates that the potential risk to ecological receptors would be low. The installation of
a barrier is not expected to impact the environment because this site is very small.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of soil contaminants through treatment under this alternative,

Short-term effectiveness. Human health concerns associated with the implementation of thk
akermtive are limited to the construction hazards to persomel that would be involved with
the installation of a fence or other barrier at the site. The implementation time would be
sufficiently short (less than 1 week), so that the health risk due to potential exposure to site
contaminants would be negligible. Wildlife may be temporarily disturbed by the construction
activities.

hplementabitity. Institutioml contr~ls involve simple activities such as tire installation of
fences and surveillance. Obtaining deed restrictions for future use would be a straight
forward, well-proven process. ‘Ilk alternative is, therefore, readily implementable.

>.
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Cost. The costs to install and maintain a chain link fence around the perimeter of Site 5 are
summarized below and detailed in Appendix B.

Capital: $3,800
Annual O&M Costs: $400
Present Worth of O&M at 5%: $6,200
Total Capital and Present Worth: $10,000

The cost of obtaining deed restrictions assumes the use of existing staff and is negligible.

State acceptance. Thk criterion will be evaluated following regulatory review of thk FS.

Community acceptance. Thk criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the commutity.

5.1.9.3 Altematbe 3: Soil Cover

Overall protection of human health and the environment. Tbk alternative meets the
remedial-action objectives.

Compliance with ARARs. This alternative meets the EPA guidance and the TSCA standard
for clean soil of less than 1 mg/kg PCBS. This alternative would also comply with OSHA
requirements for worker health and safety during the installation of the soil cover. The Utah
Air Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulate. Federal and Utah drinking water MCLS are met by this alternative.

Long-term effectiveness and permanence. The Baseline Risk Assessment indicates that the
residual risk for this alternative would meet the remediation goals of limiting the cumulative
excess cancer risk to human receptors to levels within or below the EPA target range for
residual risk of 1E-4 to 1E-6 and limiting the cumulative noncancer hazard index to levels of
1 or less. By placing a clean soil cover on the site, tfris altermtive could exceed the
remediation goals by further reducing the residual excess cancer risk to on-site workers,
current on-site residents, and current off-site residents. The qualitative ecological risk
assessment also indicates that the potential risk to ecological receptors would be low. The
installation of a soil cover is not expected to impact the environment.

Reduction of toxicity, mobifity, or volume through treatment. There is no reduction of
the toxicity or volume of soil contsmimnts through treatment under this alternative. Mobility
of wiridblown soil which may contain adsorbed PCBS would be reduced by this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the construction hazards to persomel involved with the installation
of the soil cover at the site. The implementation time would be sufficiently short (less than 1
week), so that the health risk due to potential exposure to site contamimnts would be
negligible. Wildlife may be temporarily disturbed by the construction activities.
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Implementability. The placement of a soil cover over tbe site involves simple construction
activities. Contractors are readily available, so thk alternative is readily implementable.

Cost. The costs to install a soil cover over Site 5 are summarized below and detailed in
Appendix B.

Capital: $850
Annual O&M: $0
Present Worth of O&M at 5 %: $0
Total Capital and Present Worth: $850

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated durirrg the public comment period
that will follow release of the RI and FS reports to the community.

5.1.9.4 Altem~”ve 4: Stafrili~”on

Overall protection of human health and the environment.
remedial action objectives.

This alternative meets the

Compliance with ARARa. This alternative meets the EPA guidance sod TSCA PCB
standard for clean soil of less than 1 mg/kg PCBS. It would greatly reduce the possibility of
migration of soil contaminants to off-site receptors. This alternative would also comply with
OSHA requirements for worker health and safety during stabilization. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulate. Federal and state drinking water MCLS would be met by this altermtive.

Long-term effectiveness and permanence. By stabilizing the soils on the site, this
altermtive would reduce contaminant migration and potential for human or fauna contact for
many years. There should be no long-term maintenance required.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity under tids alternative. Mobility of soil contaminants is significantly reduced. There
would be an increase in volume due to addition of the solidifying agent to the contaminated
soil.

Short-term effectiveness. Human health concerns resulting from the implementation of this
alternative are limited to construction hazards to personnel involved with the stabilization
process. Implementation time would be less than 1 month, so that the health risk due to
exposure to contaminants would be negligible. Wildlife may be temporarily disrupted by the
stabilization activities.

Implementability. Stabilization involves proven, readily available technology, so this
alternative is readily implementable.



Cost. The costs to stabilize a 10-foot by 10-foot by 6-foot-deep site are summarized below
and presented in more detail in Appendix B.

Capital: $2,700
Annual O&M: $0
Present Worth of O&M at 5%: $0
Total Capital and Present Worth: $2,700

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. Tids criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

5.1.9.5 Altemti”ve 5: Landfill Disposal

Overall protection of human health and the environment. Since all contamination is
removed from the site to a regulated landfill, this alternative meets the remedial action
objectives.

Compliance with ARARa. ‘Ilk alternative meets the EPA guidance and TSCA PCB
standard for clean soil of less than 1 mg/kg PCBS. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulate. The Utah Solid and Hazardous Waste Act (19-6-01), Utah Solid Waste
Management Act, 40 CFR Part 268 Landfill Disposal Regulations, Hazardous Materials
Transport Act, and state and federal MCLS would also be ARARs.

Long-term effectiveness and permanence. Since all contamimnts are removed from the
site, this alternative would be a permanent solution as regards TEAD-N. However, the
contaminants would still exist but in a controlled landfill site designed to permanently protect
human health and the environment.

Reduction of toxicity, mobility, or volume through treatment. The strategy chosen for
this altermtive would eliminate the contamimnt toxicity, mobility, and volume from the site,
but the waste load of the landfill would be increased so that there is no reduction of toxicity,
mobility, or volume through treatment under this alternative.

Short-term effectiveness. Human health concerns resulting from the implementation of this
altermtive are limited to construction hazards for personnel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backtlll operations would contain particulate ernissiom.
Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and appropriate equipment are readily available for this
construction work.



Cost. The costs to implement this altermtive are summarized below and presented in more
detail in Appendix B.

Capital: $2,600
Annual O&M: $0
Present Worth of O&M @ 5%: $0
Total Capital and Present Worth: $2,600

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

5.1.9.6 Altem&”ve 6: Inciner&”on

Overafl protection of human heafth and the environment. Essentially all of the PCB
contamination would be permanently destroyed by incineration so that the remedial action
objective would be exceeded.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standards for clean soil of less than 1 mg/kg PCBS. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulate. The Utah Solid and Hazardous Waste Act (19-6-01) Utah Solid Waste
Management Act, 40 CFR Part 268 Landfill Disposal regulations, Hazardous Materials
Transport Act, and State and Federal MCLS would also be ARARs.

Long term effectiveness and permanence. Essentially all of the PCBS would be
permanently destroyed by incineration.

Reduction of toxicity, mobility, or volume through treatment. The toxicity, mobility, and
volume of the PCBS would be effectively eliminated by incineration. The volume of
incinerator ash to be disposed would be essentially the same as the original soil volume.

Short-term effectiveness. Human health concerns resulting from the implementation of this
altermtive are limited to construction hazards to persomel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backtlll operations would contain particulate emissions.
Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and equipment are readily available to excavate, backilll, and
haul the soils. A TSCA-permitted incinerator is available in the Tooele area. Further
characterization and perhaps batch testing of incineration may be required because of the very
low concentration of PCBS in Site 5 soil.



Cost. The costs to remove and incinerate 20 cubic yards of soil plus backfill the excavation
are summarized below and presented in more detail in Appendix B.

Capital: $41,000
Annual O&M: $0
Present Worth of O&M at 5%: $0
Total Capital and Present Worth: $41,000

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

5.1.10 Comparative Analysis for Soils

Table 5-6 provides a comparative analysis of Alternatives 1 through 6 for Site 5,

5.1.11 Remedial-Action Objectives for Groundwater

The onfy potential route of exposure from contaminated groundwater is via existing or future
downgradient wells. A potential may exist for contamination of the groundwater through
leaching of the soil by intltration of precipitation. However, because PCBS tend to adsorb.
strongly to soils, thus minimizing Ieach]ng, and because the estimated depth to groundwater
below Site 5 is over 300 feet, it is unlikely that groundwater contamimtion would occur.

The groundwater remedial action objective for Site 5 would be to reduce contarnimnt levels
to below MCLS. This could be met through source control and/or remediation. Meeting thk
objective reduces risk to human health to acceptable levels and maintains the quality of water
for future use. Further, EPA guidance (EPA, 1990b) states that adequate protection of
groundwater is generally provided if soil PCB levels meet the stated guidelines (i.e., < 1
ppm PCBS). All available data indicate that the current condition of the site meets the
objective.

5.1.12 Generaf Response Action for Groundwater

Although available information indicates that the current condition of Site 5 meets the
remedial-action objective and remediation is not required, remedial technologies have been
identified in conformance with regulatory processes. These respome actions include:
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●

●

●

●

No action

Monitoring

Institutioml controls

Extraction followed by treatment

Because of the indicated conclusion that the remedial-action objective is currently being met,
the no-action alternative is the only one chosen for development.

5.1.13 Detailed Analysis of No-Action Alternative for Groundwater

Overafl protection of human heafth and the environment. This alternative meets the
remedial-action objective.

Compliance with ARARs. Allavailable well data indicate that drinking water MCLs for
PCB are met by this alternative.

Long-term effectiveness and permanence. Allavailable data indicate that the residual risk
for this alternative would be protective of human health and the environment over the long
term.

Reduction of toxicity, mobility, orvolume through treatment. There isno reduction of
toxicity, mobility, or volume of groundwater contamimnts through treatment undertis
altermtive.

Short-term effectiveness. ~ereare noshort-tem h~ardsassociated wititisaltermtive.

Implementability. There arenoimplementability conceIYssassociated with the no-action
altermtive.

Cost. There arenocosts forthisaltemative.

State acceptance. ~scriterion will reevaluated following reWlatoW review oftis FS.

Community acceptance. ~iscriterion will reevaluated durhgtie public co-ent period
that will follow release of the RI and FS reports to the community.



6.0 OPERABLE UNIT 10

6.1 BOX ELDER WASH DRUM SITE (SITE 41)

6.1.1 Site Description

OU 10 consists of the Box Elder Wash Drum Site (Site 41), located southeast of Row J of the
Igloo Storage Area (Figure 6-1). The site contains 21 drums in the Box Elder Wash
streambed, which carries intermittent runoff from the southwestern comer of TEAD-N, north
through the Igloo Storage Area, and across the north-central TEAD-N boundary.

The drums in the strearnbed were apparently dumped off the eastern edge and lie in the lower
bank and bottom of the wash. The drums are present in a 200-foot-long stretch of the wash,
and most of the dmms are at least partially obscured by soil and/or vegetation. The soil
cover on the drums appears to have resulted from sedimentation during periods of surface-
water flow and from caving of the steep stream bank. The drums are in various stages of
deterioration and have no obvious markings. The drums contain a black tarry substance that
resembles roofing tar. There are small areas of stained soil associated with the drums and
one area of a surface tar spill above the wash channel.

6.1.2 Nature and Extent of Contamination

In April of 1989, the Environmental Mamgement Office (EMO) of TEAD collected solid
samples of a black tarry substance from four of the open drums at Site 41. The samples were
amlyzed for VOCS, semi-VOCs, and inorganic. Benzene, phemnthrenes, unidentified
aliphatic and polycyclic aliphatic hydrocarbons, barium, and mercury were detected in these
samples. Rust E&I’s RI activities included a geophysical survey to determine the potential
location(s) of buried drums in the Box Elder Wash channel, hand excavation of buried or
partially buried barrels for sampling, resarnpling of previously sampled drums, sampling of
soils surrounding the dmms (surface and subsurface), sampling of soils downstream of the
drum site, and the collecting of a sample at the surface tar spill above the wash. The RI
samples were analyzed for VOCS, semi-VOCs, explosives, metals, and anions. Figure 6-1
shows the location of Site 41, and Figure 6-2 shows the distribution of contaminants which
were detected in soil samples and samples of the drum contents. Table 6-1 lists the
contaminants of concern in soils and range of detected concentrations for the drums at Site
41. The contaminant of concern in soil is pyrene. Pyrene was detected in 1 sample out of
13, at a location downstream from the drums, at a concentration of 0.990 ~g/g. Several
contaminants were detected in the tarry content of the drums, including the volatile organics
1,2 dimethylbenzene, 1,3 dirnethylbenzene, acetone, ethylbenzene, methyl ethyl ketone,
methyl-N-butyl ketone, toluene, and benzene; the explosives HMX and nitroberrzene; the
metals barium, beryllium, cadmium, chromium, copper, iron, lead, nickel, silver, and zinc;
and the anions chloride,. fluoride, nitrate, nitrite, phosphate, and sulfate. The sample of the
spilled tar above the wash (BES-92-09) contained an elevated level of nickel.
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Figure 6-1. Location Map of the Box Elder Wash Dram Site (Site 41)
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Analyses of samples from the drum contents included the TCLP for metals (Table 6-2).
These analyses showed that the drum contents pass the TCLP test for metals.

6.1.3 Contaminant Fate and Transport

Pyrene strongly adsorbs to soil and is resistant to leaching. Leaching of pyrene to the
groundwater at Site 41 is highfy unlikely because of the depth to groundwater at the site, the
low concentration of pyrene detected in the soil (detected in 1 sample out of 13), and the
strong adherence of pyrene to soils. Pyrene exhibita low volatilization rates, although it may
enter the atmosphere through adsorption to airborne partictdates with removal occurring
through wet and dry deposition. Pyrene is not expected to be appreciably taken up by plants
but can bioconcentrate in animal tissue. The potential for pyrene to bioaccumulate at Site 41
is minimal because of its low concentration and infrequent detection.

6.1.4 Summary of the Baseline Risk Assessment

The purpose of the BRA is to evaluate potential human health risks associated with the no-
action alternative. The initial task of the assessment involves identification of chemicals
present at the site that pose a potential risk to human health based on their prevalence and
concentration in the environment and inherent toxicity. After potential contaminants of
concern are identified, a toxicity assessment is conducted to estimate the relatiornhip between
the extent of exposure to a contaminant and the increased likelihood and/or severity of
adverse effects. Then, an exposure assessment is performed to evaluate the pathways by
which humans could potentially contact contaminants. The fiial task consists of determining
tire magnitude and probability of current and tilture human health risks associated with the
corrtamirrants of concern. This section summarizes the results of the BRA that was completed
as part of the RI for TEAD-N (Rust E&I, 1994).

6.1.4.1 Human Health Risk Assessment

As more fully discussed in the RI Report for TEAD-N, the most likely exposure pathways for
contaminants at Site 41 are via dermal contact, incidental soif ingestion, inhalation of fugitive
dust, and ingestion of beef derived from cattle potentially exposed to contamination while
grazing at TEAD-N. However, fugitive dust emissiom from Site 41 are minimal because of
the vegetative cover at this site that limits potential dust emissions.

The risk assessment evaluates scenarios for both present land use and future land use
conditions. Since no construction is planned for Site 41, the construction worker scenario can
be considered a future case. The scenario for future on-site residential use is the most
conservative fiture land use scemrio. Residential development at Site 41 is questiomble
because of its location in a drainage area.
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Under current land use conditions, human receptors include the on-site worker, installation
resident, installation school student/employee, and off-site resident from the nearby cities of
Tooele, Stockton, and Grantaville. The on-site worker is potentially exposed through
incidental ingestion of soil, dermal contact, and inhalation of fugitive dust. For the remaining
current land use receptors, inhalation of fugitive dust and consumption of contaminated beef
are considered complete, potential exposure pathways. Complete exposure pathways for the
future on-site residential scenario include the aforementioned pathways as well as
consumption of homegrown produce. The construction worker is potentially exposed through
incidental ingestion of soil, derrnal contact, and inhalation of fugitive dust.

For the complete exposure pathways discussed above, two exposure cases are analyzed as
part of the BRA. The central tendency risk description presented in Table 6-3 is the
arithmetic mean risk and is derived by using average exposure values for each pathway/site
considered. The RME description presented in Table 6-4 is the high end risk. The RME is
estimated by combining upper bound values (95 percent upper cottfldence limits of the
arithmetic mean) so that the result represents an exposure scemrio that is both protective and
reasonable (EPA, 1991a). Both Tables 6-3 and 6-4 include the noncarcinogenic risk estimates
for all complete pathways. Carcinogenic risk estimates were not calculated for pyrene
because pyrene is not classified as a human carcinogen. This is based on the umvailability of
human data and mixed results in animal studies that have been completed to date (EPA,
1993).

The chronic, noncarcinogenic risk estimates all meet the EPA goal for a residual hazard index
of 1 or less. The extent of actual contamimtion at Site 41 appears minimal because of the
low frequency of detection and the low concentration detected for soil contamination.

6.1.4.2 Ecolo@”cal Risk Assessment

The ecological risk assessment for Site 41 was qualitative and did not include a detailed
inventory or bioassays of the vegetation and animals. Human activity at Site 41 is
infrequent. The predominant vegetation consists of sagebrush and grasses. Site 41 is within
an igloo storage compound that is surrounded by an 8-foot security fence. The fence prevents
entrance by large game animals, but the site is accessible to all other wildlife, in particular
small mammals, raptors, and other birds.

The primary contamimnts of concern at Site 41, from an ecological standpoint, are pyrene
and metals. These contaminants are toxic and may bioaccumulate. Potential exposure
scemrios include the ingestion of soil contamination by burrowing mammals and birds and the
subsequent ingestion of these animals by raptors. Pyrene was not detected in samples from
the drum contents, and was detected in only one soil sample at a low concentration.
Therefore, the potential for exposure to this contaminant by ecological receptors is low.
Nickel is the only metal that was detected in soil at a level above background. It was
detected only in the sample collected at the surface tar spill above the wash. The
concentration of nickel was approximately two times the soil background, and reflects the
nickel concentrations found in the drummed material. Nickel was not present above the
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certified reporting limits in any of the soil samples collected from soils in the wash.
Therefore, the potential for ecological receptors to be exposed to metals in soil is low.
However, several metals were detected in samples of the drum contents. The drum contents
could pose a threat to wildlife because small mammals may use the drums as a habitat to
build nests. The tarry mture of the dmm contents limits the potential for exposure, except
when the tar is softened by heat. Overall, the risk to ecological receptors at Site 41 appears
to be low for the soil and moderate for the drums.

6.1.5 Remedial-Action Objectives for Soils and Drums

Available data show that the drum contents are potentially hazardous. Therefore, the
remedial objective for the drums at Site 41 is to properly treat or dispose of the drum
contents and stained soils.

The following risk-based remediation levels are the remediation goals for soil at Site 41: (1)
limit the cumulative excess cancer risk to human receptors to levels witbin or below the EPA
target range for residual risk of 1E-4 to lE-6 and (2) limit the cumulative noncancer hazard
index to levels of 1 or less. The remedial-action objectives for soil at Site 41 are to (1)
prevent human and environmental (i. e., faum and flora) exposure to soil contamination that is
present at concentrations above the risk-based remediation levels and (2) prevent migration of
soil contamimnts that are present at concentrations above the risk-based remediation levels to
surface water and groundwater. The Baseline Risk Assessment for Site 41 indicates that the
current condition of the soils at the site meets the remediation goals.

6.1.6 General Response Actions for Soils and Drums

For Site 41, available data indicate that the current condition of the soils at the site meets the
remediation goals. The 21 drums do require remediation because the contents of these drums
are potentially hazardous. Removal of stained soils associated with the drums and the small
tar spill above the wash should be included. The general response actions that are available
for Site 41 include:

● No action
● Institutional controls
● Containment
● In-situ treatment
● Excavation with on-site treatment and disposal
● Excavation with off-site treatment and/or disposal



6.1.7 Identification and Screening of Remedial Technologies for Soils and Drums

A variety of remedial technologies are available for the soils and drums at Site 41. Table
6-5 identifies these technologies and screens them according to effectiveness,
irnplementsbility, and cost. The applicability of each technology depends on factors such as
the remediation goals, whether the technology is suitable for the site contaminants and
concentrations, and site characteristics.

As a result of the screening shown in Table 6-5, the following technologies have been
retained for fiuther consideration during the development of remedial alternatives for soils
and drums at Site 41:

●

●

●

No action

Institutioml controls
-Deed restrictions
-Fences

Excavation with off-site treatment snd/or disuosal
-Off-site lsndfill (drums sndstsined soil) “
-Off-site incineration (dmms and stained soi])

~havebeen screened from tiedocuments in Appendix Aand Table l-l. Table 6-6
summarizes ARAR choices for Site 41. These are analyzed further in Section 6.1.9.

6.1.8 Development of Remedial Alternatives for Soils and Drums

The BRA for Site41 hdicates tiattie current condition oftiesoils attiesite meets tie
remediation goals for soil. The drums at Site 41, however, potentially pose a threat to human
heakhsndt heenvironment. Four remedial altermtives we being comidered fortis site:

Alternative 1: No Action. Site soils and the drums would remain in place.

Altemative2: Institutional Controls. Thkalternatived oesnoti nvolvea ctiverernediation;
site soils and the drums wotddbe left in place. However, thkalternative would limit the
potential forhuman and faum exposure to site contaminants byplacing controls on access to
the site. These controls would include fences ororher barriers, warning signs, and regular
surveillance. Deed restrictions would redeveloped for future protection in the event the
property were released to the public.

Alternative: Removal and Off-Site Incineration of Drmns and Stained Soils. ‘Ilk
alternative includes the removal and off-site incineration of 21 drums and approximately 35
cubic feet of visibly stained soil from Site 41. The material would be properly handled and
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incinerated in a permitted hazardous waste incinerator. The material would be transported by
licensed hazardous waste handlers utilizing manifests to track the shipment and to track the
receipt of the waste at a licensed hazardous waste treatment, storage, and disposal facility.
The materials may require treatment as part of, or prior to, disposal.

Alternative 4: Removal and Off-Site Landfill Disposrd of Dmms and Stained Soils. This
alternative includes the removal and off-site disposal of 21 drums and approximately 35 cubic
feet of visibly stained soil from Site 41. The material would be properly handled and placed
in a permitted hazardous waste landfill. The material would be transported by licensed
hazardous waste handlers utilizing manifests to track the shipment and to track the receipt of
the waste at a licensed hazardous waste treatment, storage, and disposal facility. The
materials may require treatment as part of, or prior to, disposal.

6.1.9 Detailed Anafysis of Alternatives for Soils and Drums

6.1.9.1 Altem@”ve 1: No Action

Overall protection of human health and the environment. This alternative does not meet
the remedial-action objectives because the drums, which contain materials that are
characteristic of hazardous waste, would be left on-site.

Compliance with ARARs. This alternative does not comply with source control
requirements in UAC-R-3 15-101. The altermtive does comply with the Safe Drinking Water
Act (SDWA) MCLS, Utah SDWA MCLS, and the Utafr Ground Water Protection Rule.

Long-term effectiveness and permanence. The BRA indicates that the residual risk for
potential exposure to soils would meet the remediation goals of limiting the cumulative excess
cancer risk to human receptors to levels below the EPA target range for residual risk of lE-4
to 1E-6 and limiting the cumulative noncancer hazard index to levels of 1 or less. However,
the contents of the drums, which are potentially hazardous, pose a threat to ecological
receptors.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of the
toxicity, mobility, or volume of contatnimnts in the soil or in the drum contents through
treatment under this alternative.

Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Implementability. There are no itnplementability concerns for the no-action alternative,

Cost. There are no costs for the no-action alternative.

State acceptance. This criterion will be evahrated following regulatory review of this FS.. .
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Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community,

6. L9.2 Alternative 2: Institutional Controls

Overall protection of human health and the environment. Thk alternative does not meet
the remedial-action objectives because the drums, which contain materials that are
characteristic of hazardous waste, would be left on-site.

Compliance with ARARa. This alternative does not comply with source control
requirements in UAC-R-3 15-101. The alternative does comply with SDWA MCLS, Utah
SDWA MCI-S, and the Utah Ground Water Protection Rule. It meets OSHA Worker Health
and Safety Standards.

Long-term effectiveneM and permanence. The contents of the drums, which are potentially
hazardous, pose a threat to ecological receptors because the drums would remain on-site with
this altermtive. The BRA indicates that the residual risk for potential exposure to soils would
meet the remediation goals of Iirnbing the cumulative, excess cancer risk to human receptors
to levels below the EPA target range for residual risk of lE-4 to lE-6 and limiting the
cumulative noncancer hazard index to levels of 1 or less. By using fences or other access
restrictions to reduce the amount of time that on-site workers are allowed on the site,
institutional controls could exceed the remediation goals for soils by reducing health risk to
on-site workers. Deed restrictions would provide for future protection in the event of release
of the property to the public. The installation of a fence is not expected to impact the
environment. Because the fence would cross the wash, the fence may require maintemnce
during flood events, which are expected to be infrequent.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of contaminants in the soil or in the drum contents through
treatment under this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of thk
altermtive are limited to the construction hazards of personnel who would be involved with
the installation of a fence or other barriers at the site. The implementation time would be
sufficiently short (less than 1 month), so that the health risk due to potential exposure to site
contaminants would be negligible. Wildlife may be temporarily disturbed by the construction
activities.

Implementability. Institutional controls involve simple activities such as the installation of
fences and surveillance. This alternative is, therefore, readily implementable.

Cost. Costs for installation and mairttemnce of a chain link fence around the perimeter of
this site are summarized below and detailed in Appendix B.



Capital: $19,500
Annual O&M Costs: $500
Present Worth of O&M at 5 percent: $7,700
Total Capital and Present Worth: $27,200

The cost of obtaining deed restrictions assumes the use of existing staff and is negligible.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.9.3 Atiemative 3: Removal and Off-Site Incinerti”on of Drums and Stained Soil

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives for the drum contents and for the soil.

Compliance with ARARa. The transporter, plus the owner and operator of the facility that
receives the drums, would comply with appropriate requirements as outlined in 40 CFR 264,
40 CFR 268.50, and UAC-R-3 15-1 through UAC-R-3 15-10. This alternative complies with
SDWA MCLs, Utah SDWA MCLs, and the Utah Ground Water Protection Rule. This
alternative would comply with OSHA requirements for worker health and safety (29 CFR
1910 and 20 CFR 1926) during excavation and haulage. The Utah Air Conservation Act (19-
2-101, Citations R307-1-3. 1.8(A), R307-I-4.5.2 and R307-1-3.2) would be an action specific
ARAR to regulate fugitive dust and particulate.

Long-term effectiveness and permanence, The BRA indicates that the residual risk for thk
altermtive would meet the remediation goals of limiting the cumulative excess cancer risk to
all current human receptors to levels below the EPA target range for residual risk of lE-4 to
lE-6 and limiting the cumulative noncancer hazard index to human receptors to levels of 1 or
less. ‘Ilk alternative eliminates the need for long-term mamgement of the site.

Reduction of toxicity, mobility, or volume through treatment. This alternative provides
permanent on-site reductions in the toxicity, mobility, and volume of the drum contents and
soil contaminants through removal and off-site incineration, but there is no overall reduction
in volume from incineration.

Short-term effectiveness. Human health concerns associated with the implementation of this
altermtive are limited to the physical hazards to personnel who would be involved with the
removal and off-site transport of drums from the site. The implementation time would be
sufficiently short (approximately 1 month) and appropriate personal protective equipment
would be utilized, so that the health risk due to potential exposure to site contaminants would
be negligible. Wildlife may be temporarily disturbed during removal and shipment of the
dmms.



Implementability. Removal and disposal services for the 21 drums and stained soil are
readily available.

Cost. The estimated cost for removing the drums, incineration, and disposal in an approved
landfill is $222,000, as detailed in Appendix B. There are no on-going costs once the drums
and stained soils are removed and incinerated.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.9.4 Altem&”ve 4: Removal and Off-Site Disposal of Drums and Stained Soil

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives for the drums and for soils.

Compliance with ARARa. The transporter, plus the owner and operator of the facility that
receives the drums, would comply with appropriate requirements as outlined in 40 CFR 264,
40 CFR 268, and UAC-R-3 15-1 through -10. This altermtive complies with SDWA MCLS,
Utah Safe Drinking Water Act MCLS, and the Utah Ground Water Protection Rule. This
alternative would comply with OSHA requirements for worker health and safety (29 CFR
1910 and 20 CFR 1926) during excavation and haulage. The Utah Air Conservation Act (19-
2-101, Citations R307-1-3. 1.8(A), R307-1-4.5.2 and R307-1-3 .2) would be an action specific
ARAR to regulate fugitive dust and particulate. For RCRA landfill disposal, pretreatment
standards may apply.

Long-term effectiveness and permanence. The BRA for this alternative indicates that the
residual risk would meet the remediation goal of limiting the cumulative excess cancer risk to
human receptors to levels below the EPA target range of lE-4 to lE-6 and limiting the
cumulative noncancer hazard index to less than 1. This alternative eliminates the need for
long-term mamgement of the site.

Reduction of toxicity, mobility and volume through treatment. This alternative
permanently removes all of the contamimted drums and soil from the site but does not reduce
toxicity, mobility, and volume of contaminants through treatment.

Short-term effectiveness. Human health concerns associated with the implementation of thk
akermtive are derived from physical hazards to field personnel. An implementation time of

approximately 1 month and appropriate use of personal protective equipment would cause
negligible exposure to site contaminants. Wildlife may be temporarily disturbed during the
construction activities.

Irnplementability. Removal and disposal services for the soil are readily available.



Coat. The total estimated capital cost to remove the drums and to excavate, load, haul, and
dispose of the soil is $193,000, as detailed in Appendix B. There are no on-going annual
operations and maintenance costs associated with this alternative.

State acceptance. ‘This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.10 Comparative Analysis of Remedial Alternatives for Soils and Droms

Table 6-7 provides a comparative amlysis of Alternatives 1 through 4 for Site 41.

6.1.11 Remedial-Action Objectives for Groundwater and Surface Water

Surface-water flow through Box Elder Wash is from intermittent runoff of spring snowmelt or
during periods of high precipitation. Surface water eventually infiltrates into the subsurface
and may serve as a recharge source to groundwater. However, there is no information to
indicate that ground water contamimtion has occurred. The depth to groundwater is
approximately 220 feet below Site 41.

The groundwater and surface-water remedial-action objective for Site 41 would be to reduce
contaminant levels to below MCLS. Meeting this objective reduces risk to human health to
acceptable levels and maintains the quality of water for future use. The RI indicates that the
current condition of the site meets the objective. Removal of the drums would significantly
reduce any possible future groundwater contamination.

6.1.12 General Response Action for Groundwater and Surface Water

Although available information indicates that the current condition of Site 41 meets the
remedial-action objective and that remediation is not required, remedial technologies have
been identified in conformance with regulatory processes. These response actions include:

● No action

● Monitoring

● Inatitutioml controls

● Extraction followed by treatment

● Containment

Because of the indicated conclusion that the remedial-action objective is currently being met,
the no-action altermtive is the only one chosen for development.
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6.1.13 Detailed Analysis of No-Action Alternative for Groundwater and Surface Water

Overall protection of human health and the environment. This altermtive meets the
remedial-action objective.

Compliance with ARARs. Drinking water MCLS are met by this alternative.

Long term effectiveness and permanence. Thk alternative would be protective of human
health and the environment over the long term.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this
akermtive.

Short-term effectiveness. There are no short-term hazards associated with this alternative.

Intplementability. There are no irnplementability concerns associated with the no-action
alternative.

Cost. There are no costs for this altermtive.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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Appendix A

Location-Specific ARARs and
Chemical Specific ARARs



The documents presented in this appendix represent a “generic” assessment of location-
specific and chemical-specific ARARs pertinent to Tooele Army Depot, North and South —
Areas. These documents are draft in nature and were written approximately 2 years ago.
Since regulations and program requirements have subsequently evolved, these documents are
provided in this appendix to illustrate the basis for generating the formal list of ARARs
(Table 1-1, Primary ARARs for TEAD-N) used in this Feasibility Study.

Apparent imccuracies or deficiencies in the information contained in these documents of thk
appendk were eValUatedagainst current regulations and program requirements and rectified
prior to incorporation into this Feasibility Study and Table 1-1. Pertinent ARARs not
included in these documents were also identified and incorporated into the Table 1-1, and
other sections of this Feasibility Study. However, no attempt was made to modi& the
documents provided in thk appendix during this Feasibility Study program. AS such, the
documents provided in this appendix are qualified by these conditions and by responses to
comments presented by the Utah Division of Environmental Response and Remediation
(UDERR).



.=.

Assessment of Location-Specific ARARs
for Tooele Army Depot, North and South Areas





-,-

. .. .

~ OF BTION-SPECIFIC APPLICABLE QR REU3VANT
AND APPROPRIATE REQ~ (ARARS) FOR

‘lUOELE ARMY DEPOT, NORTH AND SOUTH AREAS

Jamaq 27, 1992

-CAL HAZARD EVALUATION PROGRAM
BIOMEDICAL AND ENVIRONMENTAL INFORMATION SECIION

HEALTH ANDsAFmy RESEARCH DIVISION

ARAR TASK GROUP

~P.MCDOndd
JnhnhLckeqem

Patricia S. Hnvattex
Robezt H. Rocl

SUPPORTED BY
US. ARMY ‘mXIc AND

HAzARDous hm~ AGENCY

~ -- M@and 2101LM44II

Onlhacting Oftiu/s Rquuealtak
Robed Muhlg

us ARMY TOXIC AND
HAzARDOus hm~ AGENCY

Aberdea PKwing Grn@-

●ha&db MartinM arkttax31ezgysj%teqk GIctheus mpartmmt of--
Contmzt Nn. D13AC05-&40RZ14110

A-5



,.

TABLE OF CONTENTS

1. INTRODU~ON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . z

2 LOCATION-SPECIFIC ARARS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

21. Cavea, saltdome formations, salt-bed formations,
underground mires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

22 Faults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
23. Wddemeas areas, wildlife refuges, wildlife resources, scenic rivers . . . . . . . . . . 7
24. Wetlands and floodplains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
25. Archaeological resources and historic sites . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
26. Rare, threatend or endangered species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3. REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10



ASSESSMENT OF LOCATION SPECIFIC APPIXABLE OR RELEVANT
AND APPROPRIATE REQ~ (ARARS) FOR

‘N)OELE ARMY DEPOT, NORTH AND SOUTH AREAS, UTAH

1. INIRODUCIION

The Comprehensive Environmental Respox Compensation and Liabili~ Act (CERrXA)
of 1980 was p- by Congress and signed into law on December 11, 19S0 (Public Law 96-510).
This act was intended to provide for “liability, compensation, cleanup, and emergerrq response for
hazardous subatatrcea released into the environment and cleanup of inactive waste dispoaa[ sites.”
The Sqmfurtd Amendments and Reauthorization Act (SARA), adopted on October 17, 19S6(Public
Law 9499), did not subaantialfy alter the original structure of CERCL& but provided extensive
amendments to it.

In psrticrdar, ~ 121 of CERCLA speeiik that remedial actions for cleanup of hazardous
substances must comply with requ~emertts or standards under federal or more stringent state
ertvirortrnentai laws that are applicable or relevant and appropriate to the hazxdous substances or
circumstances at a site. fnherent in the interpretation of applicable or relevant and appropriate
requirements (ARARa) is the assumption that protection of human health and the environment is
ensured- The purpose of this report is to supply a preliminary list of available federal and state
locatkm-specitk ARARs that might k mrtaidercd for the Tootle Army DepoL North and South
Areas (l-EAD) in Utah.

Location-specific requirements “set restrictions upon the concentration of hazardous
-- substances or the conduct of activities solely because US9 are in special locations” (53 FR 51394).

In determining the use of kreation-specitic AMRs for selected remedial actions at CERCLA sites,
one must investigate the jurisdictional prerequisites of each of the regulations. Basic definitions,
exemptio~ e- should be analpcl on a site-specific basis to mrrtlrm the cmrcet application of the
require”menk

The following is an explanation of the terms used throughout this report:

~ w~ ss are “those cleanup standards, standards of control, and other
suktandve envirortrnen~ protection requirements, criteri~ or fitnitatiotra promulgated under federal
or state law that spccikfly addreaa a hazardous substance, pollutan~ mrrtaminan~ remedial action,
Iocarioq or other circumstances at a CERCLA site” (52 FR 324%, August 27, 1987).

Rebarrt arMl ~ta are ‘those cleanup standarda, standards of cmtrol,~~ q
and other substantive environmental protection requirements, criteti~ or limitations promulgated
under federal or state law tba~ while not applicable to a hazardous substance, pollutan~ cmrtamitran~
remedial acdom location, or other circrunatance at a CERCLA site address problems or situations
sutlicienrly simifar to these encountered at the CERCLA site that their use is weU suited to the
particrdsr site” (52 FR 324%).

Requirements under federal or state law maybe atk applicable or relevant and appropriate
to CERCLA cleanup actio~ but not both, However, requirements must be both relevant and

aPPmPfi@ for comPlim= to bC nec=sary. In the case where both a federal and a state AR4R are
availab~ or where two potential ARARa ad&eas the same issue, the more stringent regulation must
be selected. However, CERCLA $121(d)(4) provides several ARAR waiver options that may be

A-7



invoked, providing that the basic prerrtiae of protection of human health and the environment are not
ignored A waiver is available for state standards that have not been rmiformfy applied in similar
circumstances across the state. In addition, CERCLA $121(d)(2)(C) forbids state standards that —
effectively prohiiit land d~poaal of hazardous subatancu.

CERCLA on-aitc remedal response actions must ordy comply with the substantive
requirements of a regulation and not the administrative requirements to obtain federal, state, or Icxal -
permits [CERCLA S121(e)]. In order to ensure that CERCLA reapoose actions proceed as rapidly
ss wibk the =A h= rr=tlkrned this position in the thl National Cootictgettcy Plan (NCP) (55
FR 8756, March 8i 1990). substantive mquirunmta pertain directly to the actions or cmrditiona at

rsisuwats facilitate theii implementation. The EPA recognizes thata site, whife ~ seq
certain of the administrative rquircmenta, such as mrsaukatiorr with state agencica, reporting, etc.,
are accomplished through the state involvement and pubtic participation rquiremectta of the NCP.
Thcae administrative rquirementa should be ohsetved if they are useful in determining cleanup
standarda at the site (55 FR 8757).

In the absence of federal- or state-prnmrdgated regulations, there are many cnteri% advisories,
guidance valu~ and proposed standarda that tie not legallybirrdmg,but may r-me as uacftd guidance
for remedial actions. These are not potential ARARa but are “to-bc-mnaidered” (TBC) guidance.
These standrmk etc, maybe addressed in the text of this report as deemed appropriate.

2 LOCA’lTON-SPECIFIC ARARa

Table 1 lists the major federal and state location-specific ARARa that might be pertinent
to rcmedkl actions at both N-TEAD and S-TEAD.

21. m Salt-rbsx. formarirsn& adt-bed forrmkr% ~-

Thc area encompassing N-TEAD and S-TEAD is characterized by broad vall~ separated
by Iirrcarmountaina (Christenson 1991q Wcaton 1991). These facilitica are located in the TorAe
Valley and Rush VaUcy, rcapectively. The Oquirrh Mountains are to the east of both facilities
with the Stansbury Mountains to the west of N-TEAD and the Onaqui Mountains to the weat of
S-TEAD (EESIT 19SSa; EESTI 19SStNWsNrrrr 1991). There are no indications of salt-bed
formations, aaltdome formations, caves or underground mines at either site (EESTI 1988a;
EESTI 1S, Christenson 1991Z f%iatcnaon l!Z31b WcQcrn 1991). There is a gold mine
kated approximately 4 miles fkom the nortk%akrr boundary of S-TEAD (Woods 1992). Should
any of these featurea be discover+ o.n the ittatailatio~ tbc prnviions of 40 CFR 264.18(c) would
bccomc implicated.

Z?. Farsfta

Both N-TEAD and S-TEAD are Iecated in the Oreat Baain section of the Basin and
Range Oeologic Province (EESTI W&3a). here are fault blocbkxmea to the eaa~ west and
south of the installations (EESTI 19S8a). The area has some history of scismicity (claaaitied
Building tie seismic zone 3) and is cmraidercd potentially active (Christenson 1991% EESTI
1988a). There has been extensive movement along the facdts in this region since the late
Miocene Epoch (EESTI W88a). ‘l%ere are no known faults on N-TEAD itself (EE.STI 19S&X
Christenson 1991a). However, there are faults in the vicinity of the installation, such as those
associated with the Northern Oquirrh Fault Zone to the eaa~ which are indicative of Holecerre
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(Post Lake Bomevilfe) displacement (Christenson 1991a). In addition, much of S-TEAD is
located on a geological feature known as the Mid-Vrdky Horst (Weston 1991). A Holocene fault -
asociated with this feature runs north-south near the center of S-TEAD across the ammunition
storage area and igloo area 9 (Weston 1991).

The RCRA seismic requirements for locations of treatmen~ storage, and d~posal (TSD)
faciIitica [40 CFR 264.18(a)] are mnsidered ARARs for CERCLA remedial actions. Under those -
regulations Tooek County, Utah is one of the jurisdictions that must demonstrate complian~
with requirements prohibiting such facilities within 61 metem @00 feet) of a fault with Holocene .+ - fd{
displacement (40 CFR 264.18 and Appendix ~. 11.reUtah requirements ~tah Administrative ‘mT~~*-
Cede (UAC) R450-8.2.9] are identical to the federal requirements in this regard. These
rcquirementx would be ARARs for any TSD facilities mnsttucted on S-TEAD as part of the
remedial proceax. In additio~ the EPA doea intend to propose additional seismic restrictions for
the location of TSD facilities (NPRM March 1- Final Rule expected March 1994). At that
titnej the new regulations may also become applicable to these hxations.

llrere are no wilder-new areas or scenic rivers on or near N-TEAD or S-TEAD.
However, Utah has created the Pony Express Wddlife Management Area on Faust Creek on the
southern boundary of S-TEAD. The area is a Utah state deaignatcd wetlands and waterfowl
management area (Shirley 1991). Should any remedird action impacts extend to this ar~ the
Utah Department of Wddfife Resources - Central Region in Springvilfe, Utah should be consulted
as regards any regulations that might be applicable or TBC.

.
24. Wetlamkandfloedpraina

There are no perennial streams or rivers on N-’I’EAD,akhough the reaches of several
streams fhnv just to the south and southwcat of the installation (EESTI 198&; U.S. Army 1991).
Box Erdel Wash traverses N-TEAD horn the southweatem mmer to the north-central boundary
(Woods 1992). There are no documented floodplains on N-TEAD (Carter 1991; Andemort 1%9).
Some information also indicatea that there are no wetfands at the site (EESTI 1988q Wcder
1991a). However, the National Wetlands Inventory (NW) map for the installation shows a
number of wdands at N-TEAD, possibly associated with the sewage lagoons (U.S. Amty 1991).
It must be remembered that the NW maps are compiled from high altitude photographs and are
not purported to kc absolutely accurate (Carter 1991). Irr addition, it is not clear whether the
wetlands that appear on the NW maps meet the jurisdictiorraf definition of wetlands required by
the statutes and regrdations that would apply to such resources (U.S. A-my 1991).

Although there are no perennial streams or rivers on S-TEAD, there are numerous
intermittent streams that traverse the site, including Farrat Creek and Ophir Creek (Weston 1991).
Although no surveys are available at this time, there are indications that there maybe wetlands
on the site. Utah has created a Wetlands Management Area on Faust Creek approximately 2
rnika kom the southern boundary of the site (Jobnaou C. 1991; Weston 1991). Although there
has been no format dcaignation, the U.S. Bureau of Land Management has developed a wetlands
management area adjacent to the north central boundary of S-TEAD, which $ fed by water that
flows through the site in Faust Creek (Hedrick 1991). In additio~ there is a surface water

irttwundment *n8 the w=tern ~undary, wtich h= been ok=ved to form a shallow lake of 4
several hundred acres during spring snow melt and rainy periods (Wcaton 1991). The water Gom
this impoundment eventually drains to the north through Rush Valley to Rush Lake (EE.SIT
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198%). There is no information avaifable as to whether this feature would fit the jurisdictional
definition of wetlands.

Floodplain maps for the S-TEAD area are currently being campifed, but are not available
at this iiie (Johnson, 1991). The level of the 10&yeas floodplain h= not been designated for
this area (Harvey 1991). There apparently were some flooding, or water control problems, during
the spring of 1983 and the spring of 1984 (Johnson, R 1991)

Oiven’ the ambiguity and conflicting information regarding the presence of these
resources, a mmpreheroivc wetlands survey of both parts of TEAD is advisable. If wetlands that
meet the jurisdictional detlnitiona are present at the site, or would be impacted by any remedial
actions, then the provisions of various law and regulations may be ARARs for remedial actiorm
Executive Order 1199Q 40 CFR 6 (Appendix A> 40 CFR 6.302(a); CIean Water Act ~ W, 40
CFR 23Q and 33 CFR 320.3~. If floodplains are identitkxt at S-TEAD, 40 CFR 264.18(b),
l%cutive Order 11988, 40 CFR 6.302@) and ~ CFR 6 (Appcnti A) would be applicable to any
remedial action that impacts those resources. In addition, the WA does intend to propose
additional floodplaits restrictions for the location of TSD faciIiriea(NPRM March 1992; Final
Rule expected March 1994).

25. Aa=dogd mourcesandbia&ricaitu

In 1984, a report was prepared for the U. S. Department of Interior on the potential
historic buifdings at TEAD (Building Tedrtologi~ Inc. 1981). However, it is not clear whether
all the structures on the depot were sumeyed or identified (Schirer 1989). The mnchsaion, at the
time of the repo~ was that none of the buildings at the installation were of “archaeological,
bistoricd or tecbnologicd significance.’ (Building Technologies, Inc. 1984). There has been no
systematic survey of the installation for archaeoiogicaf rcsourcea (Weder Iggla). Prelirrrinary
indications from rudimentary sumwysdone for other purposes at the installation have indicated
that there are, indeed, archaeological and historic resources preaerrt (Weder l~la).

. ...

A petroglyph, which maybe eligible for the National Register of Historic Places (36 CFR
60), has been located its the northeastern portion of N-TEAD (Weder 1991a; EESTJ 1988a).
There is additional evidence of prehistoric habitation near the western boundary of N-TEAD
(Wcder 1991a). There are also structures there that apparently date from the prehistoric
Frecmont period and are associated with a Freemont cmnrnurrityon South Wtiow Creek (EESTI
198&). Finally, a prehistoric campsite has been tentatively identified at the TNT Washout
Lagoon at N-TEAD (Weder 1991a)..

At S-TEAD, a prehistoric camp site was located in the central region of that site, to the
east of the Chemical Agent Storage Area (Weder lWlb) In addition, an old homestead and
trash dump containing late 19th and early 20th century artifacts is located south of the ❑ain
entrance (Weder lS91b). A cemetery is also located in the north central part of S-TEAD
(EESTI 1988b).

Before any remediaI actions are undertaken at the depo~ a systematic sutvey of the
historic and archaeolo~cal rcaourrxs should be undertaken. ‘he National Historic Preservation
Act of 1%6 (16.USC 470 er seg.) mandates that federal agencies have a positive duty to “locate,
inventory, and nominate” properties under their mntrol that are etigkde for the Nationaf Register.
Properties that are eligible for the Register are protected under the ACLwhose provisions would
be ARAR for remedial actions at N-TEAD. Sinri.larly,the Archaeological Resour~ Protection
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Act of 1979 (16 USC 470aa-lf) creates positie duties for federal agencies with regard to
identi@g and .protecti.ttg archaeological resources Its substantive proviioms would be applicable
to remediaf actions at N-TEAD. In addition, the provisions of 16 USC 469a-1,36 CFR SS30,36 -
CFR 6S and Executive Order 11593 may also apply.

Both the bald eagle (Halieefu.s kucocephdus) and the peregrine falcon (Falco pere@rM),
which are federal endangered s~b are known to occur oq or in the vicinity of N-TEAD (U.S.
Army 1991; EESTI WSSa). The bald eagle uses S-TEAD as a feeding area and the area
encompassing both S-TEAD and N-TEAD is cmsidered important habitat for the speeies (Weder
19913 U.S. Army 1991; EMD Memo 1991; EESTI 19SSa). In additio% nesting pairs of the long
bwed curlew (Numenirss Umerbrur ), a federal candidate speei~ were noted along the western
boundary of S-TE@ in 1991 (EMD Memo 1991). Another federal candidate specie+ the
fernrgitsous hawk (Bu.feo.regalir), was aLw sighted on S-TEAD in 1!?91(EMD Memo 1991).
AMitionalfy, there are.a number of other federal candidate and state sensitive species that are
potentially present at TEAD, although there have been no spedic sightings (EMD Memo 1991).
For a list of these species and relevant habitat information please see the Environmental
Management DivMon Memorandum of August 15, 1991, cited herein = EMD Memo 1991.

There are apparently no endangered plant species on the installation, although two federal
candidate species, Ute’s lady’s trcsaea @piwrthes ddrnialir) and Cryptadsa conrpacta may pmsibly
cccur (EMD Memo 1991; U.S. Army 1991; EESTI W&3a). However, there has been no
inventory of the installation and it is suggcated that this be done before any remedial actioms are

.. taken.
..’

Should remedial actiom affect any endangered or threatened species or their criticaf
habita~ ARARs could derive from the Endangemwl Species Act of 1973 (16 USC 1531 et seq.), 50
CFR W 40 CFR 6.302(h), and the F~h and Wddlife Coordination Act (16 USC 661 et seq.).
The Utah state endangered species list for artissratsencompasses those species on the federal list
(Quirso 1991). Tle plant list is maintained by the Utah Heritage Program and is not a part of
Utah state law or regulations per se (Quinn 1991). However, the Utah Division of Wddtife
Rcsourcea normally consults with any federal or state agencywhme actions may threaten or
adversely affeet not only thrcateIsed or endangered species, but any other species of concern at a
given location (Quinn 1991). Such consultation would be mandatory for off-site actions or
impacts and is strotrgly rcamurtended for on-site actions that affectthe indigenous animal
populations: Correapmrdingly, the Utah Heritage Program should be consulted regarding
potential disturbance of plant species.
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MSFSMHW OF APPLICABLE OR RELEVANT AND APPROPRIATE
REQ~ (ARARS) FOR TOOELE ARMY DEP~,

NORTH AND SOUTH ~ UTAH

1. INTRODUCIION

The Comprehensive Environmental Reapox Compensation and Liability Act of 19s0
(CERCL.A) wcs passed by Corrgreas and signed into law on December 11, 19S0 (public b. %-

510). This act was intended to provide for “liability, compensation, cleanup, and emergency
response for harardous substances released into the environment and the cleanup of inactive
waste dispcsal sites.” The Superfrmd Amendments and Reauthotiation Act (SARA), adopted
on October 17, 1%6 (Public Law 99-499), did not suhstantiaUy alter the original structure of
CERCLA but provided extensive amendments to iL

In particular, Titfe ~ S 121 of SARA specifies that for any hazardous substance, pdh.

tarr~ or contaminant that remains on-site, the level or standard of control that must be met shall
be at least that of any legaUyapplicable or relevant and appropriate regulation (ARAR), stan.
dar~ criteria, or tirrritation under any federal environmental law or any more stringent standard
promulgated under state environmental or facility siting law. Inherent in the interpretation of
ARARs is the assumption that protection of human health and the environment k ensured.

The U.S. Army Toxic and Hazardous Materials Agency (USATHAMA ) has asked the
support of the Chemical Hazard Evalrsation Group in the Health and Safety Research Division at

-- Oak Ridge Nationat Latmrato~ (ORNL) for assistance in deterrninin g ARARs for Tooele Amry
Depot (TEAD) - North and South Are% Tooele, Utah. The North Area (TEAD-N) is currentIy
hated on the National Priorities L~t (NPL) (52 FR 27620, July Q 19S7) due to contamination at
the oId TNT washout evaporatiordpercolation (EJP) ponds. Supporting documentation for this
report includes the TEAD Instatfation Assessment (USATHAMA 1979), the TEAD PreIirninary
Assessmen@ite Investigation (PA/SI) - Volume I North Area and Facilities at HilI Air Force
Base (EESTI 19SS), and the Fiial Draft Report of Remedial Investigation for ToocIe Army
Depot - North Area (Weston 1990). A RCRA Phase I RFI has been conducted for the South
Area (TEAD—S) (Ebaam 1992) as a requirement of Module VII - Corrective Action for Sotid
Waste Management Units (SWMUS) in TEAD-S, Chemical Stockpile Disposal P1ant pt2dL

TEAD is situated in the Great Basin -Ion of the Basin and Range Physiographic
Province in mat central Utah. TEAD is bounded on the east by the Oquirrh Mountains and on
the weat by the Stansbury Mountains. Undeveloped areas irnrnedately adjacent to TEAD are
used for paatur~ rsmgelarsd grazing, and cultivation. Mining of metals has occurred in the
Oquirrh Mountains and Mereur Creek (north of TEAIX) for several years. The North Area is
situated on the desert floor of the Tooele Valley. The North Area encompasses 10,007 hectares
and is hated approximately 57 km southwest of Salt Lake City, Utah. llre facility has operated
as a supply depot providing for rece.ip~ storagq ksuq maintcnan% and d~pesal of assigned
mmmoditiea, including ammunition, combat vehicles, bulk chemical agents and chemical weapons.
After World War U the mission was expanded to include the support of other Army irrstatlations
in the western U.S. (USATHAMA 1979). TEAD-S encompasses 19,355 acrea and is located in a
separate valley, Rush Vaffey, approximately 17 nrifessouth of TEAD-N and 35 mifes southwest of



Salt Lake City. The primary mission of the facility k that of storage and maintenance of bulk
chemical agents and chemical weapons (Ebasm 1992).

There are no permanent streams or rivers in either the North or South Areas of TEAD.
AUstreambeds within the depot boundaries carry intermittent flow, which is primarily runoff from
mountain snowmel~ lle primary intermittent creeks in TEAD-N are South Wllow Creek and
BOXElder Wash and the primary intermittent systems entering TEAD-S are Ophir Creek Mercur
Creek and Faust Creek Water from these stream is either dweti for irrigatio% infiltrated to
the groundwater, or lost by evapntramptition. Any generated drainage from the North Area
moves north toward the Great Salt Lake. A small rurrount of the surface water in the South Area
reachea Rush Lake at the northern boundary of the valley where it is evaporated. The State of
Utah, under Utah Admirdatmtk Code (UAC) R317-2-13, has claaai.tid Opfrir Creek as “3A”for
the protection of cold water species of game Esh and other cold water aquatic fife, including the
necessary aquatic .organkms in their focal chains and as “4”for the protection of agricultural usea,
inchsdmg irrigation and watering of stock. Rush Lake is designate-d “2B”for protection of
boating, water skiing and siniilar ~ (excluding swimming) and ~3B”for protection of warm water

sp=i= of game @h =Id oths~ ~MS w+er aq~~c Me>inclu~mg.n~ary aquatic orgafi~ in
their food chains. The Great Salt Lake rs claaadkd as “6” for waters requiririg protection when
conventional uses as identifid in other classes do not apply. However, due to the intermittent
nature of the surfs= waters at TEAD-N and TEAD-S, the systems are not hydrologically
mmected to any waste ponds, lagoons, ditches, or craters and thus, are not impacted. Conse-
quently, no ARARa develop for this media and associated sediients. Signiilcant contamination in
the waters and sediients of the waste ponds and lagoons at these sitca will be addressed during
remediation of the sites.- .

The principal aquifer at TEAD is in the granular strata within the vaUey till. Groundwa- -
ter recharge is primarily via in.tiltration of mounta~ streams and precipitation within the drainage
basin. Groundwater flow genemUy foUoW ground contoum north toward Great Salt La@ which
is the major discharge area for the regional groundwter system at TEAD. A regional dkergence
occurs in Rush VaUey, with the groundwater in the southeastern portion of TEAD-S flowing
south and east- Gmundwater in the aquifer underlying TEAD-N at depths between 103 and 190
meters supplies domestic water to six wells in the North Area and to the towns of Grantsville,
Er@ and Toeele (USATHAMA 1979). There are rdan two active potable weUs in the northeast
mmer of TEAD-S.

During a Preliminary A$===mentite kv=tigation (p~~ for TEAD-N, - (19W)
investigated 19 sites on-post and 3 sites off-pat as potential sour= of environmental mntamina-
tion. Four sites m Washout Facility k- Former Transformer Storage Ar~ PCB Spill Sitcj
Open BurrdOpen Destination (OB/OD) Grounds]-e Crmsid-f to P==nt a si~~nt
potential threat to human health and the environment. SarnpUng results indicated that no threat

W= @ at tie Tr=former Sbrage A= tie pa SPfi S* or the OB/OD Gmun*
however, signitkaot cmtandnation of the soils and gmundwter had cccurrcd at the TNT
Washout FaciUtyArea from leaching of explosives from the sediments of the TNT Washout
Ponds and seepage of effluent from the Laundry EfUuent Pond. It was detemdned that 14 sites
on-post and 1 site off-pest were not posing a threat to human health and the environment.
Further investigations were recommend for 7 on-post sites (Barrel Storage Arq Sewage
Lagoon, Munition Sawing Site, Chemical Range, Swveillance Teat Site, X-Ray Lagoon, and
Sanitary Landfill) and for 2 off-post sites (Bauer tie Traifings Site and Anaconda Deep Mirre
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Site). Subsequently, Weston (1990) conducted a Remedial Investigation for TEAD-N focusing on
tive areas that were identtied in the previous inveatigatiorss as potential sources of mntaminatiorx
1) TNT Washout Facility, 2) Sanitary Landtilf, 3) Drum Storage Areaa, 4) Old Bum Are% and 5)
Chemical Range. The purpase of the RI was to better define the contamination at the TIW’
Washout Facility and to determine the extent of contamination at the other areas. Weston (1990)
conchrded that site-related contamination by explosives had occurred in the subsurface soils,
shallow perched gromtdwater, and regional aquifer at the TNT Washout FacOity and that
contamination by metals and volatile organic compounds (VOCa) bad occurred in the regional
aquifer underlying the Sanitary LandtilL Soil contamination by polynuclear aromatic hydrocarbons
(PAHa) was detected in surface soils at the Drum Storage Area. Metrds were also detected in the
groundwater at this site at concentrations cxceding background. Sampling was hampered at the
Old Bum Area and the Chemical Range due to the presence of unexploded ordinancq however,
metals were detected in surfiwe soils at the Chemical Range at mncentratiorta exceeding
background levels. Reme&ation of the groundwater and soils at the TNT Washout Facifity was
recommended (Weston 1590).

Ebasaco (1992) mnducted a Phase I RCR4 Facility Investigation (RFf) at TEAD-S to
identify the presence or absence of contamination at 27 auapected releases sofid waste manage-
ment units (SWMUS) and at 8 meteorological stationa. The SWMUS are primarily munitions
disposal, storag~ and washout areaa. Results of the RFl indicate that there was no contamination
at 6 SWMUS and addltiorral interim sampling was required at 10 SWMus to determine if a Phase
II study is needed. Phase II RFI studies were reccmrmended for 9 SWMUS (# 1&4, 3,5,8,9,25,
30, 31, and 37) based on explosivca contamination in the groundwater and soils tlom the
munitions burning and burial pits and heavy metals and VOC contamination in the soils at some
SWMUS. There does not appear to be widespread groundwater contamination in plumes at the
site.

2 SELECTION OF ARARs

selection of ARARs is dependent on the hazardous substance present at the site, the
site characteristics and location, and the actions selected for a remedy. Thus, these requirements
may be chemical-, location-, or action-specitic. Cbendcal-specitic ARARs are health- or riak-
baaed concentration limits set for spccitic hazardous substances, p@rtants; or mntaminmrta.
I..ccation-specific ARARs address such circmnstrmcqs as the preaen~ of an endangered species on
the site or the location of the site in a NXXyearfloodplain. Location-s@Ec ARARs have been
pm”dcd under separate cover. Action-specific ARAlla mntrol or restrict particular types of
remedial actions selected as alternatives for cleanup of the site.

2.1. CHEMICAL-SPECJFICARARs

The Superfund human health evahsation process, which is mnducted during the RI/ES, is
composed of three phases: 1) the baaeIiie risk asscssmen~ 2) the refinement of preliminary
remedation goals, and 3) remedial alternatives risk evaluatiort. The process is fully described in
the USEPA Risk Asscsment Guidance for Superfmrd, Volume I: Human Health Evaluation
Manual (RAGS) (USEPA 1989). The tirst step in the baseline risk assessment at Supcrfund sites
is data ml.lection and evaluation, which involves the selection of chemicafs of concern (COG) or
“indicator chemicals”. This procedure identifica the chemicals that pose the greatcat potential
public health risk at a site and is based on site monitoring da~ chemical toxicity information in
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the form of toxicity factors devdoped by EPA and environmental persistence and mobfi~ of the
chemicals.

Chemical-specitic ARARs or “to be mnsidered” (TBC) guidance valuea are subsequently
selected to set protective cleanup levels for the chemicals of mncem in the designated media or
else indicate a safe level of dwharge that may be incoqmrated when mnsiderirrg a specitic
remedial activity.

21.1. Chemida of Potential CLmcern

We have developed the list of chemicals of potential mncem for the North and South
Areas of TEAD following the guidelir= outlined in Chapter 5 of R4GS (USEPA 1989).
Initially, a concentration-tici~ screening procedurq as outlined in RAGS, was used to obtain a
ranking of the relative risk for each detected chemiml in a speci6c medium. A rnicrocomputer-
based spreadsheet was used to automate the routioe features of the P-UK (CASK). A risk
factor for each chemical detected in a medium was calculated as the maximum detected mncen-
tration times a toxicity factor, which is the inverse of the reference dose (MD) for noncarcino-
gens or the carcinogen potency factor (CPF) for carcinogens. The total risk factor for each
medurn is determined as the sum of the indtidual risk factors for each chemical detected in the
medhun. Subsequently, the relative risk for each chemiml is the ratio of the individual chemical
risk factor to the total risk factor in that medknn- The mom current toxici~ factors used to derive
the risk factor for each chemical were obtained from the EPA Integrated Risk Information
S~tem (IRIS) (USEPA 1992a) and/or the EPA Health Effeck Asseaament Summary Tablea
(USEPA 199%). The “indicator” chemical worksheets, which show the calculation of the risk
factors and relative riaka for each chemical in each m~lz are presented in Appendm A for
TEAD-N and in Appendix B for TEAD-S.

-

The top-scoring chemicals in the screening procedure along with any detected chemicata
for which toaicity factors are currently unavailable were subsequently analyzed to establish a list
of the chemicals posing the mmt signifimnt health risks at the si~. Fiial =J=tion of COCS was
based on evidence of human carcinogenicity, frequency of occurrence in environmental medi%
cxceedance of acceptable intake values, exc=eedanceof background levels, and environmental
persistence and mobfity.

Complete historical monitoring data for groundwater and soil at TEAD were obtained
horn the Installation Restoration Data Management System maintained at USATHAMA—All
monitoring data have been quali~ =sumndquatiw control ~tida~ by USATHAMA (us-
ATHAMA 1990). A total of 59 chemicals was detected its groundwater and/or soil samples
obtained from TEAD-N during 1982 and from 1986 to 1990. A total of 117 chemicats was
detected in grormdwater and soil samples obtained from TEAD-8 during 19~ 1987, 198& 1990,
and 1991.

21.1.1. ~ of Coneem for TEAD-N

Potential carcinogens (13) and noncarcinogem (28) were ranked by relative risk and a
total of 16 COCk were selected from the top-rafig compoun& in both toxicologic classes
Eight additional chemicals (lamr.@]anthracene, benzo[b]tluoranthene, chloride, chrysrm~ Iea&
sulfate, thallium, and tricbloroetbylene) for which toxici~ constants are currently unavailable were
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also selected A listof the chemicals of potential concern selected for TEAD-N and supporting
data is presented in Table 1. Table 2 lists chemicals with Maximum Contaminant Levels (MCLS)
or proposed MCb that were not selected as COCS for TEAD-N, primarily because the maximum
detected concentration did not exceed the MCL

Groundwater. The primary contaminants in groundwater were metals, VOCS, nitroaromatics and
anions. Table 3 lists the range of concentrations, tlequency of detection, certitied reporting limits,
and background levels for the groundwater contaminants selected for TEAD-N. Selection was
based on site-related occurrenw, masimum concentrations in cxceedance of MCLS, proposed
MCb, or other health-based guidance valuea (see Table 9 for MCU and TBC values); or
potential toxicity baaed on relative risk ranking in CASIC Of the chemicals selected, arsenic and
benzene are classified by EPA as Group A known human carcinogens by either the oral or
inhalation mutes, and chromium VI is classified as Group A via inhalation. However, chromium
was selected based on its systemic toxicity, not carcinogenicity.

2+Dinitrotoluene RDx and b~(2-ethylhe@) phthalate presented approximately%% of
the carcinogenic risk to human health from groundwater mntanrfnation at the site. Approx-
imately9870 of the noncarcinogenic risk to human health, as calculated in CASIC, can be
attributed to nitrite and 1,3,5-trinitrobenz.ene.

~ The primary mntarrdrrants selected for soils at TEAD-N were metals, nitroaromatics, and
polynuclear aromatic hydrocarbons. Table 4 presents information concerning the range of
detected concentrations, frequenq of deteetio~ c.ertffied reporting bits, and background valu~
for soil COG at TEAD-S. Selection of soil COCS for TEAD-N was based on excee.dance of
background IevelS for Tooele County, cxceedarrce of RCRA action levels, site-related occurrence,

-/ and potential toxicity based on relative risk ranking in CASIC. Maximum detected concentrations
of chromium, nicke~ and zinc were several times greater than background levels (see Table 4).
2,4,6-Trinitrotoluene presented !E.6Y0of the carcinogenic risk and 100% of the norrcarcinogenic
risk to human hcaltk occurring at a maximum concentration of 3,2Q500 mg’kg in boring TNTM
at the TNT Washout Facility. Four PAHa (bcnz.o[a]pyrene, benzc+r]anthracene, berrzo[b]fluor-
anthene, and chrysene) were selected based on their occurrence in soils at the Drum Storage
Area and their carcinogenic potentiaL

2L12 Chemida of Cnncem for TEAD-S

Potential carcinogens (27) and noncarcinogens (47) were ranked by relative r-idq and a
total of 38 COCa were selected from the top-ranking mmpounrk in both toxicologic chases. Ten
additional chemicals (mpper, gross alph~ gross beta, iaopmpyhnethyl phosphoric acid, Iea&
sulfa~ thalliun total petroleum hydrocarbons, trfctdoroethylen~ and uranium) for which toxicity
constants are currently unavailable were also aeleeted. A list of the chemicals of potential
concern selected for TEAD-S and supporting data is presented in Table 5. Table 6 lists chemicals
with Maximum O.mtamirrant Levels (MCLS) or pmpoaed MCLa that were not selected as COC.S
for TEAD-S, primarily because the maximum detected mncentration did not exceed the MCL.

Groundwater. The primary contaminants in groundwater were metals, VOC.S,nitmaromatics,
anions, and radlonuciides. Table 7 lists the range of mnccntratioos, frequency of detection,
certified reporting limits, and background levels for the groundwater mntaminants selected for
TEAD-S. Of the chemicals selected, arsenic and benzene are claaaitied by EPA as Group A

,-
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TABLE 2 CHEMICALS WITH MCLS THAT WERE NOT SELECTED
AS CHEMICALS OF POTENTIAL CONCERN FOR TEAD-N

Maximum Concentration
Chemical Mm (I@-)’ (I@)

Barium 2,000 4ss

Beryllium 4 1.6

Copper l,30@ 216.5

tmmr-1,2-Dichloroethylene 100 11.2

Fluoride 4,000 1,000

Mercury 2 0.2

Nkrate 10,OCS3 1,000

Selenium 50 8.8

Siiver 51T 2.6

Tetrachloroethylene 5 1.1

Toluene l,ocil 13
\
.,’ “ Federal Safe Drinking Water Act (SDWA) maximum eontandnarrt level (MCL).

b Properly termed an “action level,” not an MCI+ under the federal SDWA (56 FR 26460, June 7,
1991; effective Decmher 7, 1*), exceedence of this level tri~ers initiation of mrrosion mntrol
studk.s and treatment requirements.
‘ State Mm the federal MCI- for silver has bccrr revoked, effective July 30, 1992 (56 FR 3526,

January 30, 1991).



TABLE3. RANGE OF CONCENTRATIONS,FREQuENCY OF DETEcITON,
CERTIFIED REFORTING LIMIT, ,040 BACKGROUNDLWELS FOR

GROUNDWATERCHEMICALSOF CONCERNAT TEAD-N*

Chemical CerthicdRep’ting Background

Alsadc 5.2-110.0 3s.0 5.0 <10.0

Benzene 0.S5-1.62 10.0 tiA 1.62

Bk(2-ahylhmyi)Phthabmc 10.0-7s0.0 23.1 10(-TRL) 57.0

Chloride 1,000-395,421 lIY).O 125,000(-l-w) NA

chromium 5.0-51.4 35.0 375 <10.0

z4-DinitmtoIuenc 75-200.0 4.1 0.6 ND

HMx 122-23.2 10.7 130 ND

I-cad 23-70.0 59.0 1.78 3.44

Nickel 5.0-294.1 3s.1 9.6 <40

NbritwNitmte 520-3,050,WI S&5 500 (TR2) 5.0

RDx ML275.O 27.8 0.63 ND

sulfate l,oo&l,841,s42 97.0 125,c00(l-M) 186-26s

lldlium 3.4 3.6 5.0 <10.0

Trichlomethylcme 1.11-47.6 14.8 0.71 ND

lJ,5-Trinitmbew.ene 100.0 3.4 056 ND

~4,6-Tti!trotoluene Lo-37.4 135 0.78 ND

zinc 16.0-16.2 100.0 17.2 413

‘AUvaluesgivenio I@.
bIRDMS,data printoutMarch 1992
‘Asreported in Weston 19S0(TM . USATHAMATarget ReportingUudt).
?+s I-qwted in Weston W5u

ND . not detected
NA . not available



TABLE 4. RANGE OF CONCENTRA~ONS, ~Q~~ OF D~~ON,
CERTIFIED REPORTING LIMIT, AND BACKGROUNDLEVELS FOR

sOIL CHEMICAIS OF CONCERNAT TEAD-N’

Cheodral Range of Frequenq of certi6ed Ba~c@&nd
Detected Detection Re&w#g

Concentration’

Benzo[u]anthracene 0.06-0.5 7.9 0.3 O-W NA

Benr.o[a]pyrene 0.44-0.66 5.3 0.3 (TRL) NA

lkxzn[b]fluoranthene 0.22-0.6 53 0.3 (TRL) NA

Beryllium 03-3.0 21.1 033 ND

Chromium 3.6-217.7 822 25 30.0

Chrysene 0.41-1.65 7.9 0.3 (TRL) NA

2#-Dinitrotoluene 0.51-80.0 3.1 0.42 ND

~6-Dinitrotoluene 300.0 0.5 0.40 ND

HMx 1.28-95.2 7.5 1.27 ND

Lead 6.33-200.0 %9 4.78 15-70

Nickel 5.0-81.9 67.3 4.8 7-15

RDx 1.67-1,000 10.6 0.98 ND

l~&Trinitrobenr.ene 3.51-s00 13.4 209 ND

~4,6-Trinitrotoluene 2.26-33xz,s@J 9.7 1.92 ND

zinc 1.0-2,072 24.7 520 40-80

~AuVZ3ka are given in mkvlcg(ppm).
bIRDMS, data printout March 1992
“ASreported in Weston 19SU(TRL = Target Reporting Limit).
‘Asreported in Weston 19S0.

NA = not available
ND . nondetected
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TABLE 6. CHEMICALS WITH MCLS THAT WERE NOT SELECTED
AS CHEMICALS OF POTENTIAL CONCERN FOR TEAD-S

Maximum Ckmxmtration
Chemical MCL (pg/L)’ (I@)

Copper l,300b 124

Cyanide 200 10

1,2-Dichlorohertzene 600 78

1,1-Dichloroethylene 7 0.4

1,2-DichIoroethylene (Cir-)70 2.9
(tram-) lCO

1,2-DichIoropropane 5 0.4

Ethylherrzene 700 87.8

Mercury 2 0.9

Toluene 1,000 19.4

1,1,1-Trichloroethane 200 1.6

1,1,2-Trichloroethane 5 0.2

Xylene (total) 10,OM 2,0Q0

‘ Federal Safe Drinking Water Act (SDWA) maximum contaminant level (MCL).
b proPerlY termed an “action level,” not an MCL, under the federal SDWA (56 FR 26460, June 7,

1991; effective December 7, 1992), exceedenm of th~ level triggers initiation of corrosion control
studks and treatment requirements.
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TABLE 7. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION,
CERTIFIED REPORTING LIM~, AND BACKGROUND LEVELS FOR

GROUNDWATER CHEMICALS OF CONCERN AT TEAD-S

Chemical Range of Frequency of C-!Xtitied Ba$:e:~ud
Dettxted Detection Reporting

COncentrationab Limit”

Antimony 3.86-143.0 253 3.0 <38-140

Araerlic 3.09-20,@33 78.8 5.0 < 2.54-1~

Benzene 0.295-98.0 14.2 0.67 NA

Beryllium 0.20-50.0 5.6 0.10 <5.0

Bi.r(2-ethylhexyl)phthalate 2.0-810.0 5.7 10 (1-w) NA

Brom:tiichforomethane 3.2 0.8 5 m) NA

Cadmium 4.5847.26 8.0 5.10 <4.0

Carbon tetrachloride 17.0-69.0 1.6 5 w) NA

Chloroform 0,84-28.2 220 5 ~L) NA

2-ChIorophenoI 79.0-80.0 22 10 (-l-w) NA

Chromium 5.0-1,884 333 37.5 <6.0-31

1,4-Dichlorobcnzene 0.346 -123.4 2.5 10 (TRL) NA

Dichloromethane 6.18-71.6 121 5 m) NA

1~-Dinitrobenzene 0.99-9.5 29 0.61 NA

2,4-Dinitrotoluene 0.88-88.27 28 0.60 NA

2+Dinitrotoluene 16.3-20.5 1.0 0.55 NA

Fluoride 135.o-loo,Otll 33.1 50 (TRL) <71-55,000

Gross alpha 3.7-4,720 (pCi/L) 93.3 NA NA

Gross beta 0.5-504 (pci/L) 49.3 NA NA

HMx 11.6126 1.5 13 NA
IsopropylmethyI 1.2-3,000 20.7 NA

phrsphonic add
NA

Lead 1.41-2C0.O 61.4 25 <13-46

Naphthalene 31.4-3,720 127 10 (TRL) NA
Nickel 5.0-176.24 23.8 9.6 <34

Nitrate 30.840,@xl 68.1 5cKl(TRL) NA
Nitrite 2.7-18,CWl 45.2 500 (TRL) NA



TABLE 7. (CONT.)

~i%ml .;%F.4 ‘“

N-N~’roacdiphenylamine 2.56-37.5 1.0 1.13 NA

N.Nitrowdiphenylarrrine 13.0 0.7 10 @L) NA
1

NltrOsOdi-N.prOpylamine 115.7-119.8 1.9 10 (T’RL) NA

PentachIorophenol 5tlc-%.o 20 50 (TRL) NA

Phenol 3.0-41.0 22 10 (1-w) NA

Selenium 3.3-2C0.O 27.6 5.0 < 3.O-2@l

Silver 0.18-1,020 23.8 0.19 .<4.6

Sulfate 1.89-8,1CCI,CO0 93.5 125,(XM NA
(TRL)

RDx 1.9-15.8 3.3 0.63 NA.—

Tetrachloroethylene 0.03-5.s6 1.5 5 (TRL) NA

Tetryl 1.25-19.0 4.5 0.66 NA

‘f’hauiu 244.7 3.1 5.0 NA

Ttichfm oethylene 0.76-10.0 8.1 0.71 NA

1>,5-Trinitroberrzene 0.46-9.8 5.1 — 0“’6 NA

2,4,6-Trinitrotoluene 0.89.29.6 11.3 0.78 NA

Uranium 1.17-121.0 (PCi/’L) Itm.o NA NA

Zinc 1.O-114,UXI 59.1 17.2 <21-270

“AUvalues are tiven irr I@-
bfRDMS, data ~rintout M>rch 1992.
‘ASreported in Weston 1%X (TRL = Target Reporting Ltit).
~Asreported in Eha.$U71992.

NA = not available



knowm human carcirrogens by either the oral or inhalation routes, and chromium VI is classified as
Group A via inhalation. I iowever, chromium was selected based on ita systemic toxicity, notG
carcinogenicity. Selection was based on site-related occurren~ maximum concentrations in
exceedanct of MCI.X,proposed MCb, or other health-based guidance values (see Table 10 for
MCLs and TBC values); or potential toxicity based on relative risk ranking in CASIC.

Nitrosodi-N-propylatie, beryllium, 2,4-dinitrotoiuenc, and 2,6dinitrotoluene presented
approximately 96~0 of the carcinogenic risk to hmrran health from groundwater contamination at
the site. Approximately 98’%of the noncarcinogenic risk to human health, as calculated in
CASIC, can be attributed to arsenic, uranium, fluoride, and zinc.

&iJ. The primary contaminants selected for soils at TEAD-S were metaLs, rritroaromatica, DDD,
and total petroleum hydrocarbons. Table 8 presents information concerning the range of detected
concentrations, frequency of detection, CCt_LLfid repting limits, and background valuea for soil
COCS at ‘EAD-S. Selection of soil COCS was based on exceedance of site background levels,
exceedance of RCRA action levels or concerrtration-basd ~einption levels, site-related occur-
re we, or ncrtential toxicity based on relative risk rankigg in C“ASIC. Beryllium, nitroso-di-N-
pmpyla~ ]e, 2,4-dinitrotoluene, 2,6dinitrotoluene, and DDD presented approximately 95% of
the carcinogenic risk from soil contamination at the sit.q whereas, mercury and chromium
presented 977. of the noncarcioogenic risk All of the metals selected, with the exception of
barium, exceeded site background levels. Total petroleum hydrocarbons were selected based on
site-related occurrence, detected at maximum concentrations as high as 12,800 mgfkg in SOUS
(sample site 14-04) at SWMU 14, the Former Motor Pml.

w
21-2 Federal and State ARARs

2121. Groumfwzter and Drinking Water

In the final National Contingency Plan (NCP), EPA states the preference for Safe
Drinking Water Act (SDWA) MCLS and non-zero maximum contaminant level goals (MCLGS) or
other health-based standards, criteria, or guidance for cleanup of CIaas I and II groundwater at
CERCLA sites (55 FR 8732). The goal of EPA’s approach to cleanup contaminated groundwater
is to return usable groundwater to its beneficial use within a given time frame that is reasonable
given the particular circumstances at a CERCLA site. Although not an ARAR unless promulgat-
ed, the EPA guidance on groundwater classification should be used to help in determining
whether groundwater at a site falls within Class I, II, or IIf. Groundwater at both the North and
South areas of TEAD are used as potable water supplies either on the installations or in adjacent
towm (see Section 1) (Weston 199Q Ebasco 1992); consequently, groundwater at TEAD-N and
TEAD-S would be considered either Class I or IQ representing a current source of drinking
water of vacying value. Restoration time periods vary depending on the use classification of the
groundwater and may range from one year to several decades.

Although limited in number, chemical-specific standards pertaining to water quality have
been established under the SDW/\ in 40 CFR 141 as National Primary Drinking Water Standards
(NPDWS). These regulations are applicable to public water systems that have at least 15 service
cmrnectiom or sewe an average of al least 25 prmple daily at least 60 days of the year. NPDWS
include MCI-S and MC’ ‘.3. The MCI.S are enforceable standards that take into consideration
human health effects, avaifable treatment technologies, and costs of treatment. MCLGS fire
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TABLE8. R4NGE OF CONCENTRATIONS,FREQUENCY OF DETECTION,
CERTIFIED REPORTfNG LIMIT,AND BACKGROUNDLEVELSFOR

SOIL CHEMICALSCF CONCERNAT TEAD.S

Cbetnkal Range ]f Frequencyof cat k! Repxting Background
Detcctcd Detection Unlit’ Lewel+

Cnncentratiomb

A-s.mic 6.43-180.0 35.4 5.7 12-39

Barium 11O-1,6W 100.0 NA NA

Benzene 0.006-2647 ‘ 8.1 0.6 ~) NA

Ba-ylfium 0.136-6.317 45.2 033 0.23-038

Cadmium 1.07-53.4 16.8 0.7 <1.2-21

Chromium 137-26,500 565 25 17-56

Cc per 337-5,890 59.7 3.s2 11.58

DDD 5.44 05 Lo (TRL) NA

1>-Dinikobemzene 236-2515 23 059 NA

Z4-Dinitmtoluene 27451 22 0.42 NA

2,6.Diaitrotoluene 4.224.44 1.0 0.40 NA

HMx 4.63-4.87 23 1.27 NA

Lead 4.94-5,200 39.7 4.78 9.4-250

Mercury 0.029-8,638.7 33.0 0.1 <0.034.32

Nickel 7.0-247.0 195 4.8 <27

N,tncm{.N.propylamine ZS4-33 27 03 (TRL) NA

RDx 4374.;6 20 0.98 NA

Sier 0.063-135 19.4 0.65 0.09-1.8

Tetrjl 3.7s610.0 21 0.25 NA

Total PeIrolcum 20-lZWI 23.7 NA NA
Hydrocarkm

Trichlomcthyicne 0.035 0.9 0.14 NA

1~,5-Trinitrnbeaww 2096-229 23 209 NA

2,4,6-Ttinitmtoluenc 4.63-5.0 20 1.92 NA

zinc 20-2840 45.6 520 46-230

w dJCS arc giw~ wk3 (pPm)d
brRDMS,data printoutMarch 1992
“ASrermrtedin W.=.ton1990@L = Target RePning ~~t).
d~ re”prtedin Eba.wJ1992.

NA = not available



strictly health-based standards that disregard cost or treatment feaallsility ..nd are not legally
enforceable. MCIS are legally applicable to water “at the tap” but are not [egally applicable tn
cleanup of groundwater or surface water. However, they may be considered as relevant and
appropriate at TEAD-N and TEAD-S where groundwater is, or may be, USCdfor drinkirrg.me
chemical-specitic AIUW1.sfor cleanup of groundwater at both TEAD-N and TE4D-S will be
discussed in this section and are presented in Tables 9 and 10, respectively.

Pursuant to the SDWA amendments of 1986, EPA has promulgated M(XS for fluoride
(51 FR 11396, April 2, 1986); benzene, carbon tetracldoride, 1,4-dicldorobemne, and tnchloro-
ethylene (52 FR 256SQ,July 8, 1987); cadmium, chromium, nitrate, nitrite, selenium, and
tetrachloroethylene (56 FR 3526, January 30, 1991; effective July 30, 1992); pentacblorophenol
(56 PR 30266, July 1, 1S91; effective January 1, 1993); and antimony, berrzo[u]pyrene, beryUium,
bis(2-ethylhe@)phthalate, dichloromethane, nickel, thallium, (see Tables 9 and 10). A National
Interim Primary Drinking Water Regulation (NITDwR) has been established for arsenic (40 FR
59570, December 24, 1975) (see Tables 9 and 10). NIPDWR were established for gross alpha
and gross beta radioactivity (41 FR 2$40$ July 9, 1,976).~These interim values were changed to
proposed status in July 1991 (56 FR 33050, July 18; 1991) with a tirrai rule expected in Aprif
1993. These vahes till be considered relevant and appropriate. for cleanup of these chemicals in
groundwater.

The State of Utah, under UAC R309-103, as revised July 1, 1991, has promulgated
“Water Quatity MCLS” for public water systems. The majority of Utah’s primary drinking water
standards under UAC R309-103-1 for the COCS at TEAD-N and TEAD-S are the same as or no
more stringent than the federal SDWA M&, however, the state standards for two chemicals of
concern, chromium and selenium, are stricter (see Tables 9 and 10). The state is requesting an
extension from EPA to amend its regulations for these EPA Pb MeII contaminants by relaxing
the standards irr order to align itself with the federal rules (Bousfield 1%22). Utah has a primary
MCL for lead of 50 IIg/1+howew r, the Utah Department of Environment Quality plans to
propose a maximum contaminant “action” level for lead in the fall of 1992 that will be consistent
with the federal action leveI (see Section 2.21.), which becomes effective on December 7 1992
(Blake 1992). In addition, Utah has promulgated primary drinking water standards for silver and
sulfate, which only have secondary MCZS in effect under the SDWA (see Tables 9 and 10).
Under UAC IU09-103-l.l.d, Utah has set an MCL of 500 to 1,OOOmm for sulfate with wrtain
qualifications. K the sulfate level of a public water system (community, noncommunity or
nontransien~ nocrcomnrunity) is above 500 mm the water supplier ‘must satisfactorily demon-
strate thab a) no better water quality is available and b) the water shall not be available for
human mnsumption Gom commercial establishments”. The state also plans on adopting the
proposed federal SDWA MCL for sulfates when it is promulgated. In the interim; however, the
Utah standards for chromium, selenium, silver, and sulfate would be relevant and appropriate for
cleanup of contaminated groundwater at TEAD-N and TEAD-s.

Secnndary MCZS (SMC71.S)have also been established under the SDWA for chloride and
zinc (44 FR 42198, July 19, 1979); $owever, National Secondary Drinking Water Standards
regulate the aesthetic qualities related to public acceptance of drinking water. These standards
are not federaIly enforceable, but rather are intended to serv as guidelines for use by states in
regulating water supplies. Utah has promulgated SMCh for these chemicals in UAC R309-103,
revised July 1, 1991 that are identical to the federal values (s= Tables 9 and 10). These state
secondary standards are intended as recommended levels.



TABI139. CHEMfC.ALSPE~C APPLICAB~ OR RELEVANT AND APPROPRL4TE
REQ~ (ARARS) FOR CLEANUP OF GROUNDWATER AT TIL4D-N (II@~

Proposed
Chemical SDWAb SDWA Utah TBc

MCUMCLG” MCUMGCL MCMd Valuee

m

Araerdc g 50

Chromium 100/10 ~

Lead ~ 15#

Nickel lwJJ@

ThaOium ZJUsJ

zinc 5,00d 5,0i?CJ ZJJXl

Oreanics

Benzene a 5

Bis(2-ethyIhmyl)- ti
phthalate

Trichlomethylene S/Q 5

-

Chloride 250,000 2so,rYxY

Nkrite~itrate w
~ol

Sulfate Z50,00d 4ccl,ooo/ 50Moo-
5oo,ooo- l,ooo.m

Nitroaromatica

2+Dinitrotoluene ~

HhCi w

RDx 2

ls,5-Trinitrobenzene ~

2,4,6-Trirdtrotoluene g



TABLE 9 (CXmL)

.

The underlined valuea indicate the ARAR or TBC for each chemical.
bSDWA = Safe Drinking Water ACL

%fCL = Maximum Contaminant Level; MCLG = Maximum Contaminant Level Goal.
‘Utah Administrative Code R309-103, ell tive July 1, 1991.
TF3C = to be mnsidered guidance.
%3FR 59570 (lXcemher 24, 19/5).
656FR 3526 (January 30, 1991); effective July 30, 1992.
‘E$rabliahed as an action levebMCLG, 56 FR 264rXI(June 7, 1991) effective December 7, 1992.
157FR 31776 (July 17, 1992), effective January 17, 1994.
jNational WCCUN@drinking water standard; designed to protect the aesthetic quali~ of water (44 FR 42198,
July 19, W79), also Utah Secondary Maximum Contaminant Levels.

‘USEPA Office of Drinking Water lifetime health advisory.
152FR 25690 (holy 8, 1987).
’55 FR 30370 (July 25, 1S%).
“Estimated from a carcinogen slope factor for a risk of Id. The mncentration in drinking water that will
result in one excess cancer death in 1 x Id people following a lifetime exposure to mntamirrated drinking
water.

“Estimated from a referenCc?dose. The mncentration in drinking water that k SSSrJm~ to r~~lt in no adveme
health effects following daily ingestion for a lifetime.



TABLE la CHEMICM_.-SP~C APPL.ICABU2OR REU2VANT AND APPROPRIATE
=~ (MARS) FOR CU3ANUPOF GROUNDWATER AT TEAD-S (I@)’

Proposed
Chemical SDWAb SDWA Utah TBc

MCLI’MCLGC MCUMGCL MC@ Value’

W

Antimony e’

Arsenic ~ 50

Beryllium @

cadmium m 10

Chromium 100I1W’ Q

Lead ~ 150

Nickel Ioollw

Selenium 50/5c+ ~

Silver Id ~

Thallium &

zinc S,ood 5,00d W

Volatile Organic.
Cumpounda

Benzene SO! 5

Bromodichloromethane D

Carbon tetrachloride S@ 5

Chloroform ~

2-ChlOrophenol &

1,4-Dicldorobenzene m - 75

Dichloromethane U!!

N-Nitroaodiphenylamine ~
—
Nitroso-di-N-prOpyl- m
amine

Pentachlorophenol LIZ

Phenol Q

Tetrachloroethylene S/!2!

Trichlomelhylene ~ 5
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Tabk la (Cant)

Proposed
chemical SDWAb SDWA Utah TBc

MCIJMCLG’ MCIJ’MGCL MCLsd Valuee

&JlnJ

Fluoride W 4,000
&

Nitrite m
~

Nitrate W Ir,oocl
—

Sulfate 250,cXJd 4m,occt/ 500,B
5txt,oc# l,OCCI,OCCI

Nitroaromatics

ls-Dioitroberrzene

z4-Dktitrotokwne

@

2,6-Dinitrotcduene

~

~

HMx @

Nitroberuene. 17.5q

RDx
—

g

retry ~

13&Trirritroberrzene ~

?,4,6-Trirdrrotoluene g

Folwrucletr Aromatic
Hvdrocarbom

Naphthalene s

Phthalatea

Bia(2-ethylkay1)- 5@!
phthaIate

4eent Breakdown

kopropylrrrethyl
)husphonic acid

~

ladionuclidea

;ross alpha ISJ&i& 15 pci/Lr 15 pci/L



~
Table 10. (ChW) II ‘-

Proposed
Chemical SDWAb SDWA Utah TBc

MCUMCLG” MCLJMGCL MCLsd Value”

Gross beta - 4 rnrenrtyf 4 mrerrr/yr
M

Uranium Zff

The underlined valuea indicate the ARAR or TBC for each chernkal.
kJ3WA . Safe Drinking Water ~
%fCL . Maximum Contaminant Leveh MCLG = Maximum contaminant Level Goal.
%Jtah Administrative Code R309-103, effective July 1, 1991..
TBC = to be mnaidered guidance.
’57FR 31776 (July 17, 1992), effective January 17, 1!32.
$40FR 59570 (December 24, 1975).
’56 FR 3526 (January 30, 1991] effective July 30, 1992
‘@tablishd aa an action level/MCLG, 56 FR 264@J(June 7, 1991) effective December 7, 1992.
]National Smndary drinking water standar~ designed to protect the aesthetic quality of water (44 FR 42198,
July 19, 1979), also Utah Secondary Maximum Contamhrant Levels.

WSEPA office of Drinking Water lifetime health advfaory.
152El? 2S6% (JUW 8, 1987).
‘Estimated from a carcinogen slope factor for a isk of I@. The conwntmtion in drinking water that will _
r~ult ~ one ~cesa cancer death in 1 x ld people following a lifetime exposure to eontaminat~ dtig
water.

’56 FR 30266 (July 1, 1991), effective January 1, 1993.
‘MCL -51 FR 113% (April 2, 19M] applies to mmmutity water system$ MCLG -50 FR 47141 (November
14, 19s5).
?55 FR 30370 (July 25, Ire).
Ws.timated from a reference dose. The concentration in drinking water that is assumed to result in no adverse
health effects following daily ingestion for a lifetime.

’41 R 2s4s34 (July 9, 1976). Tbeae interim valuea were changed to proposed status isr July 1991 (56 FR
33050, July 18, 1991); ilnal rule expected April 1993.



Pursuant to the SDWA amendments of 1986, EPA has proposed MCLs and MCLGs for
for sulfate (55 FR 30370, July 25, 19X)) and for uranium (56 FR 33050, July 18, 1991; final rule
expeeted Ai if 1993) (see Tables 9 and 10). The proposed federal MCL for sulfates is more
stringent than the current state MCL The EPA Reguiat x-y Agenda states that an MCL for
arsenic wifl be proposed in November 1992 (56 FR 18014, April 22, 1991). When the proposed
MCh are promulgated, they wilf be considered relevant and appropriate for cleanup of these
chemicals in groundwater at TEAD-N and TEAD-S.

Utah has promulgated classifications for groundwater sources within the state based on
ambient aquifer water quality (UAC R448-6+ effective 1989). These regrdatiorra are applicable
to “[a]ny pemon who [...] operates a facility that discharges or would probably discharge to ground
water” (UAC R448-64. I.C). Currently groundwater sources at TEAD-N and TEAD-S have yet
to be clasai!id by the state. Thus, the state wilf make a site-speeific classification from informa-
tion provided by the Army on concentrations of total dissolved solids and cent: minanta (Barnes
1991). When such a classification is made for the groundwater at TEAD, the protection levels set
in UAC R448~ would be applicable for cleanup of contarniriated groundw~ter at TEAD-N and
TEM1-S. Baaed solely on”data provided in Figure 3-2 of the TooeIe Army Depot Preliminary
Assessment/Site Investigation Final Report, it appears that the groundwatcc underlying TEAD-S
will be designated Clam II (Barnes 1991; EESIT 1988). Class II groundwater is to be protected
for use as drinking water or other sinrifar beneficial us= following conventional treatment prior to
use (UAC R44S-6-4.5.A). State regulation set Class II protection levels for total dissolved solids
and for contaminants based on background concentrations. The following protection levels apply
to Class II groundwatec

‘1. Total dissolved solids may not increase above 1.25 tirnea the background value.
2. when a contaminant is not present in a detectable amount as a background ccrncentra-
tion, the concerrtrati m of the pollutant may not exceed 0.25 times the groundwater
quality standard, or exceed the limit of detection, whichever is greater.
3. When a contaminant is present in a detectable amount as a background concentration,
the concentration of the pollutant may not exceed 1.25 times the background concentra-
tion or exceed 0.25 times the groundwater quality standard, whichever is greater.
4. In no case will the concentration of a pollutant be allowed to exceed the groundwater
quality standard.”

These state Groundwater Standards listed in Table 1 of UAC R448-6-2 (effective 1989) and the
proposed standarda (UAC R448-6-2, August 23, 1991; effective late 1992) are identical to the
federal or state M@. However, upon classification of TEAD groundwater, they would be
applicable for cleanup of groundwater at ~; whereas, the MCLa would be rel~ant and
appropriate.

2122 soil

There are no set maximum allowable residual levels for chemicals in soils under federal or
state law. Each umtaminated site is judged on an individual basis by the state with reference to
background levels for the COCa (provided as available in Section 2.2.2) as well as other criteria
as determined by the state in order to set soil cleanup levels (Thiriot 1991).

.-



RCRA has addreaaed land disposal of treated hazardous wastes in its land dsposal restric-
tions (40 CFR 268). For each hamrdow waste, EPA h= e-$tabk d treatment standards that are -
protective of human health and the environment when the waatti are land dmposed. Land
disposal includ= placement in a landtiff, surface impoundment, waste pife, or land treatment
facility. Wastes may be land diipos~ if they have been treated with the beat demonstrated
available tedrnolo~ (BDAT) set by EPA and meet the treatment standards. However, EPA has
determined that the RCRA treatment standards are generally inappropriate or infeasible when
applied ~0 mntamina~d ad or debris (55 FR 8760). Therefore, EPA is proposing separate
rulemakmgs to eatabbsh tr-tment standards for diiposal of such cmntmninatcd soil and debris.
The Advanaxl Notice of Proposed Rulemaking (ANPRM) for debris appeared in 56 FR 24444,
May 30, 1991; the Notice of Proposed Rulematig (NPRM) appeared January 9, 1992 (57 FR
958); with a final rule publishd on August 18, 1992 (57 FR 37194, effective November 16, 1992).
‘f’beNRM for soil appamd in 56 FR 55160, October 24, 1S’91;the NPRM is expected in
September 1-, with a final mlemaking in May 1993. Tbeae will be a~alyzed as ARARs or TBC
when avaifable. In the interim, EPA has developed guidance for obtaining and complying with a
treatability variance for soif and debris that are ccmtarniiiated,yith RCRA hazardous waatea for
which treatment standards have already.been set (OSWER Directive 9347.3-06FS, July 1989).
Alternate treatment levels are pr~knted for structural functional groups of orgarrka and for ten
inorganic based on actu’al treatment of soil and b=t management practim for debris. These will
be considered as TBC guidan~ when remedial alternatives are selected and more information
bccomea avaifable on waste types

fn the Gnal NCP, EPA reaffirms that movement of waste within a unit does not consti-
tute “land disposal” for purposa of application of the RCRA land diiposal reatnctiona; however,
waste mnaolidation tlom different units at a CERCLA site is subjwt to the restriction (55 FR _
8759). Determination of the appficabihw of the LDR.$wilf depend on the selection of remedial
alternatives at TEAD-N aEd TEAD-8.

22 OTHER GUIDANCE TO BE CONSIDERED

ZZ1. Gromsdwati

M The EPA has set an action level of 15 @L for lead (in no more than 10% of tap
water: mplea) that would provide TBC guidance for cleanup of groundwater at TEAD-N and
~..s. E.xCeedanceof the action level indicates potential source water (groundwater)
contamination and triggers the need to implement either optimal corrosion cmrtroI for systems
seining <50,000 people or source water monitoring and possible treatment, public education, and
lead service line replacement for all systems. It is not equivalent to an MCL but is a treatment
tecbrrique requiremen~ Upon extidan~, the water system is required to collect source water
samples and submit the results to the state of Utah. WMirr six months of exceeding the lead
action level, the water system k required to recommend in writing to the state a proposed source
water treatmen~ The state of Utah would then be required to analyze the monitoring results and
treatment remmmendation to determine the technolo~ that would be most effective at reducing
contaminant levels in water delivered to the user’s tap. Follow-up source water and tap samplea
are to be taken within 12 months of the installation of the treatment and submitted to the state.
The state wifl then establish maximum permissible lead levels in source water that the water
system must maintain. It is assumed that remediation to these maximum permissible lead levels
would be required.



In the absence. of federal- or state-promulgated AR4Rs, or in the case where ARARs
are not adequately protective, EPA states a preference for Office of Drinking Water (ODW)
Health Advisories (HAs) and RfDs for systemic toxicacrts and SFS for carcinogens (USEPA 19S&
53 FR 51394, December 2.1, 1988). RfDs and SFS are available horn the EPA IRIS database
(USEPA 1992a) and/or the EPA Health Effects Assessment Summary Tables (HEAST) (USEPA
1592b).

2-C3doropheno~ l>Dinitmberrzenq ~ Isopropyfrnethyf phmsphonic aci~ Naphtha-
len~ Pheno~ RD~ ~4,6-Trinitrotoluen~ Zinc EPA has set lifetime drinking water HAs of@
1; 4CQ70Q Z@4,WQ Z Z and 2,100 for 2-clrlorophenol, 1,3-dinitrobenzenq ~, Isopropyl.
methyl phosphoric acid; naphthalenq phenol; RDX, 2,4,6-trinitrotoluensq and zinc, respectively
(see Tables 9 and 10) (USEPA 1992c). These values are calculated assuming that an individual
remivea S@Z of his exposure tlom sources other than consumption of drinking water. If a risk
assessment at TEAD-N or TEAD-S indicates that 1007o of a person’s exposure to these chemicals
would come from drinking water sources, corrected valuea would be 5 times these given values.

Estirnatea of acceptable concentrations in drinking water for the remaining cherzicals of
concern (see Tables 9 and 10) were derived using RfDs and SFS from IRK (USEPA lW2a) or
HEAST (USEPA 1992b) as folfov.w

Bromodichfommethane EPA has classified this chemical as a Group B2 carcinogen.
Using the equation given below and an oral carcinogen potency factor of O.I3 (m@g/day).l
(USEPA 1992a), a concentration of 0.27 pg/L in groundwater may be calculated that would result
in one excess cancer in 106 indiw”duals.

Q = {70) x (1 x lo~),

where

G

70
1 x lo~
%*
2

q,* x 2

. Concentration in water only, calculated to keep the lifetime
risk below 104 following ingestion of drinkin~ water alone

. Assumed body weight if an adult, kg -

. Selected risk level;

. Carcinogenic slope factor for humans (mg@/day)-i; and

. Assumed daily water i,igestion rate of an adul~ L/day.

Chfomfonm EPA has classified this chemical as a Group B2 carcinogen. Using the above
equation and an oral carcinogen potency factor of 0.0061 (m@g/day}i (USEPA 1992a), a
concentration of 5.7 pg’L in groundwater may be calculated that would result in one excess
cancer in 106individuals.

2+ and ~6Dinirrotnluen= EPA has recently issued a SF for both dinitrotolcrene isomers,
based on a study using technical grade DNT. EPA has classified both isomers as Group B2
carcinogens. Using the above equation and the SF of 0.6S (mg/kg/day)”l (USEPA 1992b), a



concentration in groundwater of 0.05 IJg/L may be calculated that would result in one excess
cancer in 104 individuals consuming 2 L of water per day. .-

~.N_ph@arnine EPA has classified this chemical as a Group B2 carcinogen. Using

the above equation and an oral carcinogen potency factor of 0.0049 (mg/kg/day~’ (USEPA
1992a), a concentration of 7.1 I.@L in gro.ndwater may be calculated that would result in one
excess cancer in ld individuals.

Nhoso-di-N-pm_ EPA haa classified this chemical as a Group B2 carcinogen.
Using the alxwe equation and an oral carcinogen potenq factor of 7.0 (m@rg/day)”l (USEPA
1992a), a wneentration of 0.005 @L in groundwat~r maybe calculated that would result in one
excess cancer in Id irtdividuafa.

Nltmbc.nz=n= The guidance value is derived using the equation given below horn an oral
reference dose of 5.OE-04 mg,k~day (USEPA 1992a). An acceptable concentration (~) in
drinking water of 17.5 I@ is calculated. The RfD for nitrobenzeae is stilf available on IRIS, but
is currently under review by the RfD workgroup (USEPA 1992a).

~= RfD x70,
2

where

G= Concentration in water that will result in no adverse health effects folfow-
ing ingestion of contaminated drinking water alone, in pm,

RfD= Reference dose, in mg/lcg/day
70 = Assumed body weight of an adult, kg and
2= Assumed daily water ingestion rate of an adult, fJday.

Tehyf (TrinitmphenylmetiyM_e). The guidance value is derived as above from an
oral RfD of (MN mgikg/day (USEPA 1992a). An acceptable concentration (~) in drinking water
Of350 pg/L is calculated.

1>$-Trirdti~ The guidance value is derived as above from an oral IUD of
0.05 pglq#day (USEPA 1992a). An acceptable mncentration (Q) in drinking water of 2 pg’f. is
calculated. The RfD is calculated using data obtained from studies with 1,3-dinitrobenzene.

2.22 soif

Lead. EPA has recommended cleanup values for lead in soifabased on studies of blood
lead levels in exposed children. The EPA Ofllce of Solid Waste and Emergency Response
(OSWER) Directive 9355.02 suggests a cleanup level for soils of 5OO-1OO3ppm lead. In addition,
for assessing the risk from exposure to lead in the soils at TEAD-N and TEAD-S, EPA’s Up-
take/f3iokinetic Model can be used, upon approval of the EPA Regional Project Manager (RPM).
The model provides a multimedia exposure approach to estimate the percentage (may vary from
region to region) of the exposed population (children, ages O-6)with bled lead levels above a
critical value of 10 p#dL



Pofyrmcbr aromatic hydmcarkns (PAHs). As an interim guidance, EPA Region IV has
adopted a toxicity equivalency factor (TEF,) approach for carcinogenic PAHs based on each
compounds’ relative potency to the potency of berrzo[a]pyrene. Upon approval of the RPM for
TEAD-N, the foUowingTEFs muld be used to convert the concentration of each PAH to an
equivalent concentration of benzo[u]pyrene 0.01 for chrperrv 0.1 for benzo[a]anthracene and
berrzo[b]tlroranthen~ and 1.0 for and benzo[a]pyrene (USEPA 1992d). The oral carcinogen SF
for benz+]pyene is given in Table 13.

Total petroleum h@ocubons (TPHCk). Unfortunately, no ARARs or TBC valuea are
available to determine cleanup IeveIs for TPHCk in soils.

In the proposed RCRA Hazardous Waste Identification Rule (57 FR 21510, May 20,
lM, final rule expected ApriI 1993), EPA has proposed two approach= for determining if listed
waste and contaminated media are subject to the hazardous waste management requirements
under subtitle C of R% The first approach establishes concentration-ba. wxkxemption criteria
(CBEC) for listed hszardohs wastes, wastes mixtures,. derivative+ and media (including soils and
groundwater) that are contaminated with certain RCRA wastea. The second approach established
“characteristic” levels for the listed wastes in leachates as is performed under the current Toxicity
Cbaracteristica rule for an expanded number of toxic mrrstituents (ECHO - ~anded Character-
istics Option). Both criteria are human health risk-based levels. The proposed role statea that
(57 FR 21498) EPA believes that CBEC/ECHO can be used as preliminary remediation goals
(ARARa) for RCR4-listed wastes at CERCL4 sites. The propased CBECmCHO valuea are
provided as potential TBC guidance for cleanup of COCk in soils at TEAD-N (Table 11) and at
TEAD-S ~able 12). Site background levels where available for the COCk at each site have also

been provided in these tables for comparison and ako as potential TBC There is currently
significant discontent among state regulators concerning these approaches. However, if and when
these values are promulga~ they could be applicable for cleanup of RCRA-listed contaminants
at these sites and possibly relebnt and appropriate for other COCS in contaminated soils at the
sites.

In lieu of using any of the criteria presented in this repo~ cleanup levels for the CO(2.Sin
contaminated soils at TEAD-N and TEAD-S may be determined by the USATHA.MA mntractor
performing the RI using a site-specific risk assessment approach and the appropriate RtDs or SFS
given in Table 13 for TEAD-N and in Table 14 for TEAD-S. The methodology outlined in
IUtGS (USEPA 1989) or the Preliminary Pollutant Ltit Value (PPL~ methodology of Rosen-
blatt and SmalI (1981) maybe utilized to quantitate exposure pathways and risk to individuals
from exposure via the pathways of concern at a particular site. EPA Region IV has also provided
the folfowing interim guidance to be used in determining the riska associated with dermal
exposure to contaminated sob a) dennal absorption factors of 1.0% for organica and 0.1% for
inorgarrics; and b) soil to skin adherence factors ranging from 0.2 to 1.0 mghrz (these factors
differ tlom RAGS, baaed on new data (USEPA l!W2d). Again, approval of the RPM for TEAD-
N and TEAD-S must be obtained for using these factors in the risk calculations.

23 ACTfON-SPECIFfC ARARs

When remedial alternatives have been selected for TEAD-N and TEAD-S, action-specific
~ will be analyzed and provided under separate cover.



TABJJ3 11. ~ TBC GUIDANCE ~ FOR ~ OF
CONTAMINATED SOILS Al’ ‘133AD-N

RCRA RCR4 Site
Chemical CBEC ECHO Background

m@# mfX-b W&

*

Beryllium

chromium

Lead

Nlckel

Zmc

Nitroaromatica

2,4-Dinitrotoluene

2,d-Dinitrotoluene

HMx

RDx

1,3,5-Trinitrobcn.zene

~4,fj-Trinitrotoluene

PAHs fcarcirroeenic)

Berrzo[a]anthracene

Benzo[a]pyrene

Bmrz@h]fluoranthene

03

400

500

1,(XXI

1,000

0.2 (0.7)

0.2 (0.7)

NA

NA

4

NA

0.05

0.2

0.1

0.1

10

15

10

700

0.05

0.05

NA

NA

0.2

NA

0.01
0.02
0.02

I@

30

15

7

40

NAe

NA

NA

NA

NA

NA

NA

NA

NA

Chryaene 10 0.02 NA

“Valueain this column are her 1 CBEC (mrrrentratlnn-bmed exemptioncriteria) for soils proposed in the -
RCRAhazardouswasteidentitimtion rule (57FR 21510,May20,19%2Enafrule expectedApril 1993).Values
in parentheses in this COIMIM=e ExemptinnQMtimtion Crite* @Qc). men a ~EC is below the E~
the exemption demonstration must achievean acroal detection limit that is at least as low as the specified
EQC
%lues in this mlunm are the maximummntandnant oxxentratiorra for the ToxicityCharacteristics(ECHO

-ExpandedCharacteristic Option) for leachates pmpmed hr the RCRA harardous mate identhication rule
(57FR 21510,May20, IZ fi~ ~le =fR@ =+Pro1~).
13ncentrations of htorgardcsin SOOSin Tooele County from Boerngeu J.G. and Shacklette, H.T., 1981.
%3 = Not detectable
?-JA = Not avaifable



TABLE 12 POENTWU TBC GUIDANCE LEVELS FOR CLEANUP OF
cXINTAMINATED SOIKS AT TEAJXl

RCRA RCRA Site
Chemical CBEC ECHO Background

mk7’k& mtib I%&

&@aJs

AIscnic

Barium

Beryllium

Cadmium

chromium

Copper

Lead

Mercury

Nickel

Silver
--

-Zinc

Nitroaromatics

1>-Dtitrobenzene

2,4-Dinitrotoluene

2,6-Dtitrotoluene

HMx

RDx

Tetryl

l~$Trinitrobenzene

~4,6-Trinitrotoluene

m

Benzene

Nitroso-di-N-propylarrdne

Tricidoreethylene

Total Petroleum Hydrocarbons

20

1,000

0.3

40

400

NA

500

20

1,000

400

1,000

8

0.2 (0.7)

0.2 (0.7)

NA

NA

NA

4

NA

40

0.2 (0.7)

100

NA

5

200

0.1

0.5

10

NA

1.5

0.2

10

20

700

0.4

0.05

0.05

NA

NA

NA

0.2

NA

0.5

0.01

0.5

NA

12-39
NAd

0.23-0.38

<1.2-21

17-56

11-58

9.4-250

<0.03-022

<27

0.09-1.8

46-230

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA



TABLE KL Cat

RCR4 RCIL4 Site
chemical CBEC ECHO Background

m@& mtib W&

DDD 5 0.1 NA

Peaticidca

DDD 5 0.1 NA

Waluca in this mlunm are Tier 1 CBEC (concentration-based exemption criteria) for soils propased
in the RCRA hazardous waste identification nde (57 FR 21510, May 20, 1- Ilrral rule expected
April 1993). Values in parerrtbe= in this COhm are Exemption Quantitation Criteria (EQC). When
a CBEC is below the EQCi the exemption demonstration m*t Wtieve. rm actual det~tion tit that
is at bat as low as the specifkd EQC
~aluea in this column are the maximum mntaminant mwcntrationa for the Toxicity Characteristic

(ECHO -ExPanded characteristi~ Option) for Ieachatea proposed in the RCRA hazardous waste
identification rule (57 FR 2151O,May 20, 19%%Ed rufe ~tcd April 1993).
Zlackground metal concentrations in soil @baum 1992).
‘NA = Not available

_

.



TABLE 13. REFERENCE ~ (RFD) REFERENCE CONCENTRAITONS,
AND CARCINOGEN SLOPE FACXORS (SF) FOR CHEMICAI.S

DEI’KXED IN SOIIS AT TEAD-N
—

Inhdadon Inhalation Weightd-
c- 1 oral RfD’ R@ Oralsl= SF Evidence .

O@@Y) Of%@) (-l%)-’ (Uf&iay)-’ class

w
Be@liurn

Cbronriufn ~

Lead

N]ckel

zinc

Nitroaromatics

~4-Dinitrotohrene

2$-Dinitrotoluene

HMx

RDx

lS,5-TrinitrobenZene

~4,6-TrinitrotoIuene

PAHs fcareinoeenic)

Bem@a]anthracene

Benm[a]pyene

Benm~]fluoranthene

5.0E-034e

5.0E-03e

—

20E-02e

20E-Olf

—

—

5.0E-02e

3.0E-03=

5.0E-05e

5.OE-134”

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

43E+OIY

MY

—

ND

—

6.8E-olf

6.8E-olf

—

l.lE-Ole

—

3.OE-02”

ND

5.79E+O(T

ND

Cbrysene — — ND

‘ RfD = Chronic Reference DOS.S.
b RfC = Chronic Reference C!oneentration.

: ~a~ ?5~~~~~~ Factor.
“ From IRIS (USEPA l“992a).
f From HEAST (USEPA 1992b).
c ND = Not determined

S.’WE+@ B2

4.10E+Olf A .

— —

— ND

— D.

— B2

— B2. ”

— D:,

— c.:

— —

— c:

— B2

6.lE+oof B2 :

— B2 -

— B2 :



TABLE 14. REFERENCE DOSES (RFD), REFEREN= coN~~oN$
AND CARCINOGEN SLOPE FACXORS (SF) FOR CHEMICXLS

D131KTED IN SOIL AT TEAD-S

M&&tin Inhalation Weightaf-
oral RflY Oraf SF Evidmx.

C&mieal (**) (r@’”) (W@@@”’ (&hY)-’ -

&fgtaJ

Arsenic

Barium

Beryflium

Cadmium

Chromium (VI)

Copper

Lead

Mercury

Nickel

Silver

Ziic

Nitroaromatim

1,3-Dirritrobenzene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

HMx

RDx
Tet@

1,3,5-Trinitrohenr.ene

~4,&Trinitrotohrene

m

Benzene

Nltrosodi-N-propylamine

Trichloroethylene

3.0E-044”

7.0E-02=

5.0E-03e

5.0E-04e

5.0E-03e

—

—

3.0E-04f

2.0E-02e

5.0E-03e

2.0E-01[

1.0E-04e

—

—

5.OE-02”

3.0E-03e

1.0E-02f

5.0E-05=

5.0E-04e

—

—

—

—

5.0E-04(

—

—

—

—

—

3.0E-04f

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

4.3E+0@

NDr

ND

—

—

—

ND

—

—

—

6.8E-olf

6.8E-olf

—

1.lE-01”

—

—

3.0E-02C

29E-02=

7.OE+O@

—

5.0E+Olf

—

8.40E+ooe

6.loE+O@

4.10E+Ole

—

—

—

—

—

—

—

—

—

—

—

—

—

—

2.9E-02f

—

—

A

—

B2

B1

A

—

—

D

ND

D

D-

D

B2

B2

D

c

—

—

c

A

B2

B2



TABLE 14. Cbrk

Inhalation Inhalation Weight*f-
oral RffY ILK? Chal SF . Evidence
(@w*) (*9 Owwfay)-’ (&F&Y)-’ class

Total Petroleum
Hvdrocarbars — — — . —

Pesticides

DDD — — 24E-Ole . B2

‘ RfD = Chronic Reference Dose.
b RfC = Chronic Reference concentration.
‘SF = Carcinogen Slope Factor.
d Read as 3.0 times 104.
‘ From IIUS (USEPA 1992a).
r From HEAST (USEPA 1992b).
c ND = Not determined.
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WRKSHEET U-la SCORI!4G FOR lW I CATORCHEMICAL sELECTION: CONCENTRATEIONS Ill WATER

CHENNANE SITE: tdn
C/N/B

_, ANTINONY (METALLIC)
ARSENIC, INORGANIC
BAR11S4
BENZALDENYDE
BENZENE
BENZO(A)PYRENE
8ENZYL ALCOHOL
8ERYLLIUH
81S(2-ETNYLHEXYL)PHTHALATE
SUTYL BENZYL PHTHLATE
CAOMIUN
CNLOROfORM
CHRCUIUWIII)
CNRCWON(V1)
CYANIDE (CN-)
OICHLOROETNYLENE,l,2-T-
DINITROTOLUENE, 2,4-
DIN ITRDTOLUENE, 2,6-
FLWRRNTHENE

N
8
N
N
c
c
M
B
B
N
8
B
N
B
N
N
c
c
N

FLUORIDE N
HEXANYDRD-1,3,5 -TRINITRO- 1,3,5 -TRIAZINE 8
HANCANESE N
MERWRY, INORGANIC N
NICKEL (METALL1C) M
NITRATE N
NITRITE N
OCTAHYDRD-1,3, 5,7- TETRANITRO-I ,3,5,7- rETRAN
CCTYL PHTNALATE, DI -N- N
PNENOL
POLYCNLORINATEDBIPhENYLS
PYRENE
SELENIUN
SILVER
TETAACNLOROETHYLENE
THALLIUM (IN SOLUBLESALTS)
TOLUENE

-= lRICHLOROETHANE,1,1,1-
TRICHLOROETHYLENE
1R1M1TR08ENZENE,1,3,5 -
TRINITRDPHENYLMETHYLNITRAHINE
TRINITROTOLUENE, 2,4,6-
ZINC (METALLIC)

N
c
N
N
N
N
●

u
N

.

N
N
B
N

Grad Uater (mgl 1)
Low Nigh Repres.

0.0052
0.0230

0.0008

0.0000
0.0002
0.0100

0.0050
0.0030

0.0075

1.0000
0.0010

surface Uater (rim/l)
LOU Nigh kepres.

0.1100
0 Mao 0.0610

0.0016
0.0000
0.0080
0.0016
O.?YOO

0.0020
0.0519 0.0050
0.0519 0.0050

0.0100
0.0112
0.2000

1.0000 1.0000
0.2?30 1.0000

0.0002
0.0050 0.2940
1.0000 1.0000
0.5200 S050.0000
0.0122 0.0232

0.0010 0.0030

0.0062 0. Oosa
0.0002 0.0026

0.0011
0.0034

0.0020 0.0130

0.0011 0.0476
0.1000

0.0010 0.0374
0.001 2.435

0.0050
1.0000

0.0112
0.0027
0.0610

0.0000
0.0005

0.0060

0.0150
0.0150
0.0100

1.0000
1.0000

0.0200
1.0000
1.1800

0.0002

0.0010

0.001 0.08



M7K’6HEET U-lb SCORING FOR lND ICATOR CHEUIWL SELECTION: CONCENTRATIONSIN SOIL AND SEDIMENT

CNEHNAHE SITE: tdn

ANTINLINYOIETALLICJ
ARSENIC, INORGANIC
SAAIW
8EN2ALDEHYDE
BEN2ENE
BENZO(A)PYRENE
BENZYLALCONOL
BERYLLIUM
B1S(2-ETHYLHEXYL)PHTHALATE
SUTYL BENZYL PHTHLATE
CADMIUN
CHLMOFORM
CNRfflIUWIII)
CHRWILIN(VI )

N
s
M
N
c
c
N
B
B
N
B
s
N
s

cYANIDE (CN-) N
DIcNLOROETHYLENE,1,2-T- N
OINtTROTOLUENE, 2,+ c
DIN ITROTOLUENE, 2,6- C
FLUDR&NTHENE N
FLUORIDE N
NEKANYDRO-1,3,5 -TRINITRO-1,3,5 -TRIAZINE B
NANOANESE N
HE.RCURY, INORGANIC N
NICKEL (METALLIc) N
NITRATE N
NITRITE N
DCTAHYDRO-1,3,5 ,7- TETRANITRO-1,3,5, 7- TETRAN
OCTYL PNTHALATE, D1-N- N
PHENOL N
PDLYCHLORINATED B] PHENYLS c
PYRENE N
SELENIUM N

LOU

6.W90

0.1600
0.0000
0.4400
0.0000
0.2970
0.0700

0.8210

3.6050
3.6050

0.5100

0.0900
1.3000
1.6730

5.0800
3000.0000

8.8100
1.2760
0.0400

0.0190
0.0800

Soil (ins/kg)
Nigh RePreS.

2s.2410

2.3000
0.0000
0.6640
0.0000
3.0000
4.6390
0.5000
7.2920

217.7080
217.7080

80.0000
300.0000

0.6100
1000.0000
1000.0000

0.5570
81.9240

6000.0000
1080.2900

95.2000
0.1400

0.2170
5.4000
5.8150

s I LVER
TETRACHLOROETHYLENE
THALLIUM (IN SOLUSLE SALTS)

N
N
●

TOLUENE N
TRICHLOROETHANE,t ,1,1- N 0.E350
TRICHLOROETHYLENE ●

TRINITROEENZENE, 1,3,5 - N 3.5080 90.0000
TRINITROPHENYLMETHYLNIT~l NE N
TRINITROIDLUENE, 2.L.6- 8 z-~~so *.........*.

21NC (METALLIC) N 53.6 2on.oo2

sediment (m/kg)
LOU Nigh Rcpres.

10.0000 -
50.0000

0.0000
0.0700

5.5000
5.5000

5.1000

0.0200 0.2000

0.0850

16 16.2



WORKSHEETU-2 SCORING FOR INDICATOR SELECTION : TOXICITY DATA

CHEMNAME SITE: tdn ToX CLASS Uss AIR

ANTIMONY (METALLrc) NC
ARSENTC, INOAGAM1C Pc

NC
UARILM w

4.00E-04

3.00E-ti
7.00E-02
1.00E-01
2.90E-02
5.79E+O0
3.00E-01

5.00E+ti

5.00E-!:

2.90 E-#
6.1 OE+OO

BENZALOEHYOE
BENZENE
BENZO(A)PYRENE
BENZYL ALCOHOL
BERYLLIW

..-
NC
Pc
Pc
NC
Pc

NA
4.30E+O0
5.00E-03
1.40E-OZ
Z.00E-02
2.00E-01

8.40E+O0
NA
NA
NA

NC
B1S(2-ETHYLHEXYL )PHTNALATE Pc

UC
BUTYL 8ENZYL PHTHLATE
CAOMIIM

.
NC
Pc 6.1OE+%

MA
8.1 OE-O2

5.00E-;
6.1 OE-O3CHLOROFa

MC
Pc
NC 1.00E-02 MA

NA
4.1 OE+O1

NA
NA
NA
MA
NA

CHRW1U14(111)
CHRCUIUN(VI )

NC 1.00E+OO
MAPc

NC
NC
NC
Pc
Pc

5.00E-03
2.00E-OZ
2.00E-02
6.80E-01
6.80E-01

CYANIDE (CN-)
DICHLOROETHYLENE, l;2-7-
OINITROTOLUENE, 2,4-
OINITROTOLUENE, 2,6-
FLUORANTHENE
FLUORIOE

NC 4.00E-02 MA

HEXAHYORO-1,3,5 -TRINITRO-1,3,5 -TRIAPC
Uc.

)!ANOANESE NC
MERCURY, INORGANIC NC
NICKEL (METALLIC) NC
NITRATE NC
NITRITE NC
OCTAHYORO-?,3,5,7-TETRANITRO-1,3,5,NC
OCTYL PHTHALATE. 0 I -N- Nc

-01 4.00E-04
-04 3.00E-04

E-OZ MA2.00
1. 60E+O0 NA
1.00E-01 NA
5.00E-02 NA
2.00E-02 NA
6.00E-01 NA
7.70E+O0 NA
3.00E-02 NA
5.00E-03 MA

.
..-

PHENoL MC..-
PQLYCHLORINATED SIPHENYLS Pc
PYRENE NC
SELENfl#l NC
SILVER NC
TETRACHLOROETHYLENE MC

5.00E-03 NA
1.00E-02 NA

THALLIUM (IN SOLUBLE SALTS) ●

TOLUENE MC
TRICHLOROfTHANE, 1,1,1- )/C
TRICHLCUDETHYLENE ●

TRINITROBENZENE, 1,3,5 - Nc
TRlNI TROPIIENYLHETHYLMITRAMNE NC
TRINITRoTDLUENE, 2,4,6- Pc

2.00E-01 4.00E-01
9.00E-02 1.00E+OO

5.00E-05 NA
1.00E-02 MA
3.00E-02 NA
5.00E-04 NA
2.00E-01 NA

NC
ZINC (METALLIC) NC



._

2
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LU2KSHEETU-la SCORING FOR INDICATOR CHEMICAL SELECT10N: CONCENTRATIONSIN UATER

CHENNAHE SITE: tds
C/H/B

ACENAJHTHENE
ACETONE
ANTHRACENE
ANTINOW (METALLIc)
AASENIC. INORGANIC
SAAIW
BENZFUC. . .

TL ALCOHOLBENZ1
BERYLLIUN
B1S(2-ETHYLHEXYL)PHTHALATE
ERCWCJ! CHLORWETNANE
W7YL SENZYL PNTHLATE
cADNILM
CAABONTET2ACHLGRIDE
cNLcuOBENZENE
CHLOROFORM
CHLOAC44ETHANE
CMLCNKWENOL,2-
CHRWIUN(III)
CHRCUIUN(V1)
CREEDL, O-
cYANIDE (CN-)
CYCLOHENANONE
000
DDE
ODT
DIBRWOCHLORC+IETHANE
DIBUTYL PHTHALATE
DICHLOROBEM2ENE,1,2-
D1CMLCA08ENZENE,1,4-
DiCHLOROETHANE,1,1-
OICHLOROETNYLENE,1,1-
DICHLOROETHYLENE,1,2-C-
DICIILOROETHYLENE,1,2-T-
DICHLORWETHANE
DICNLOROPROPANE,1,2-
DIETHYL PHTHALATE
D1N1TR08ENZENE. 1.3-
DINITROTOLUENE; 2:4-
DINITROTOLUENE,.2,6-
ETHYLBEMZENE
FLWRANTHENE
FLUOREHE
FLUGYIIDE
HEfihYDRO-1,3,5-TR IN ITRO- 1,3,5
MANGANESE
UERCURY, lNOAGANIC
METHYLlSOBUTYL KETONE
NAPHTHALENE
NICKEL (METALLIC)
NITNATE
NITRITE
NITROBENZEME
NITRDSO-DI-N-PKOPYLANI NE, N-
NITROSmlPHENYLAHINE, N-
HITROTOLUENE,0-
WJIAHYDRO-1,3,5,7-TETRANITRD-1
CCTYLPHTHALATE, D1-N-
PENTACHL0RG9HEN0L
PHENOL
PYRENE
SELENIWI
S1LVER
TETRACNLOROETNANE,1,1,2,2-
TETRACHLOROETHYLENE
THALLILM (IN SOLUSLE SALTS)
TDLUENE
TRICHLORDETHANE,1,1,1 -
TRICHLOROETHANE,1,1, Z-
TRICHLOROETHYLENE
TRINIIROBENZENE, 1,3,5 -
lRINITRWHENYLMETHYLNITRMINE
TR1NITRO1OLUENE,2,4,6-
URANIUM(SOLUBLE SALTS)
VANNIIUN. METALLIC

N
N
N
N
B
M

;
8
B
B
M
0
B
N
B
c
N
N
B
N
M
N
c
c
E
B
N
N
s
N
B
N
N
B
s
M
M
c

,C
N
N
N
N

-TRIAZINE B
N
N
N
N
N
N
N
N
c
c

,3,5,7-TE7AA1
N
B
N
N
N
N
c
N
.

N
M
s
●

N
N
B
N
N

Lou

0.0285

0.0030
0.0039
0.0031
0.0079
0.0003
0.0050
0.0002
0.0020

0.0020
0. 00L6
0.0170
0.0001
0.0008
0.0010
0.0790
0.0050
0.0050

0.0100

0.0002
0.0004
0.0002
0.0002
0.0019
0.0019
0.0062

0.0010
0.0009
0.0163
0.0012
0.0051
0.0200
0.1350
0.0019

0.0003

0.0314
0.0050
0.0308
0.0027
0.0026
0.1157

0.0116

0.0580
0.0030
0.1132
0.0033
0.0002

0.0000
0.0024
0.0004
0.0002
0.0001
0.0008
0.0005
0.0012
0.0009
1.1700

A-81

Grcwd Uater (mR/t )
High Repres.

0.7500
0.0300
0.8740
0.1430

20.0000
0.9700
0.0980
0.0290
0.0500
0.8100
0.0032
0.0820
o.04n
0.0690
0.0004
0.0282
0.0026
0.0800
1.Ea50
1.2.s50
0.0050
0,0100
0.0900

0.0024

0.0780
0.1250
0.0028
0.0004
0.0029
0.0029
0.0716
0.0004

0.0095
0.0EC33
0.0205
0. 087s
0.0773
1.2000

100.0000
0.0158

0.0009

0.0126

0.0960
0.0410
0.1226
0.2000
1.0000

0.0059
0.0047
0.0194
0.0016
0.0002
0.0100
0.0098
0.0190
0.0296

121.0000

Surface Uater (mg/1 )
LOW Nigh Reprcs.

0.0034
0.0070

0.0050
0.0050

0.0050
1.0000
0.0400

0.0034
0.1000

0.0010
0.0020

0.0114
0.0114

1.0000

0.1059
1.0000
8.6900

0.0002 0.0200

0.0043
0.0056



XYLENE, MIXTURE
zINC (METALLIC)

N
N

0.0003 2.0000
0.0010 114.0000 0.0010 0. O&To



VJSKSHEETII-lb SCORING FOR lND ICA70R CHEMICAL SELECTION: CONCENTAATIONSIN SOIL ANO SEDIMENT

CHE)IHAME SITE: tcls
C/n/u

Soil (ms/kn)
Lou nigh Repres.

Sdiment (r@kg)
LOW High Reprm.

9.2640 27.573o

0.3690 0.4610

2.2600 3.2100

ACENAPHTHENE
ACETONE
AMTHRACENE
AN1lNONY (METALLIC)
ARsENIC, INOROAMIC
3ARILA4
BENZENE
BENZYLALCOMOL
BERYLLIUN
BIS(2-ETHYLHEKYL)PHTHALATE
BRCUCOICHLORCUETHANE
sUTYL BENZYL PHTHLATE
CADHIM

N
N
N
N
B
N
c
n
n

1.1800 1s.4000
0.0130 6.7200
0.7390 1.3500

6.4300 180.0000
110.0000 1600.0000

0.0060 2.6470

0.1360 6.3170
0.4470 1.5800i

B
N
B
B
N
B
c
N
N
B
N
M
N
c
c
B
B
N
N
B
N
B
M
II
B
8
M
N
c
c
N
N
M
M
B
N

0.7%0
1.0700 53.4000

cARRONTETRACHLORIDE
CHLOROSENZENE
CNLOROK4NI
CHL~C+mTNANE
cNLOADPHENOL,2-
CHRC?41UN(111)
CNRCUIIM(V1)
CRESOL, 0-
CYAMIDE (CN-)
cYCLOHEKANONE
DDD
ODE
nor
DIBRC+IOCHLORWETHANE
DISUTYL PHTHALATE
DICHLCAOSENZENE,1,2-
OICNLOAOBEMZENE,1,4-
01CHLLW2ETHANE,1,1-
01CHLOR02THYLENE,1,1-
DICHLDRETHYLENE, 1,2-C-
DICNLOROETHYLENE,1,2-T-
DICHLOAWETHANE
DICHLCNIWRWANE, 1,2-
OIETNYL PHTHALATE
DtMlTR02ENZENE, 1,3-
DIMITROTOLUENE, 2,&-
DIN ITROTOLUENE,2,6-
ETHYLBENZENE
FLU2AANTHENE
FLWRENE
FL1nQIDE

4.5300

3.0100 5.52oo
1.3720 26500.0000
1.3720 26500.0000

5.2080 260.0000
5.2080 260.0000

5.4400
2.52oO
2.6100

0.7000
0.0470

0.7820 3.3400

0.0080 0.0940

>.

L

O.446O 12.3000
4.5020 1000.0000
4.3700 4.7600

26.567o 345.0020
0.0290 2438.7100

0.0190
0.5500 41.6000
7.0000 247.0000
4.6900 10000.0000

31.2640 23s8.9170
0.9010 9.1650
2.6400 3.3000

O.som
14.8910

26.2380 76.7030

0:5320 4.6S10

9.0360 23.7670

. . . ..-
HEXAHYDRO-1,3,5 -TRINITRO-1,3,5-TK
KANOANESE
MERCURY,IMoAGAMIC
METHYL1SOS427YLKETONE

lIAZINE

N
M

NAPHTHALEHE N
NICKEL (METALLIC) N
NITRATE M
NITRITE N
NITRCSEM2EHE M
NITROSO-O1-N-PR09YLA34111E,M- C
NITROSXIIPHENYLANINE, N- C
NIIRDTOLUENE, 0- N
CCTAHYDRO-1,3,5,7- TETFWNITRO-1,3,5,7-TETRAN
cc7vL pHTHALATE, DI -N- M
PENTACHLOWWHEMOL B
PIIEMDL N
PYRENE N
SELEN1lM N
SILVER N
TETRACHLORDETHANE,1,1,2,2- C
TETRACHLOAOETHYLENE N
THALLIUN (IN SOLUBLESALTS) .

tDLUENE N
TRICHLORCETHAME,1,1,1- N
7RICHLORCHHANE, 1,1,2- 0
TRICHLORDETtlYLENE .

lRIMITROBENZENE, 1,3,5 - N
TRINITROPHENYLMETHYLNITRAMI HE M
TRIHITROTOLUENE, 2,4,6- B
URANIUN (SOLUBLE SALTSI N
VANADIIM, METALL1C N

13.7000
4.6300 4.8700

1.970U
5.52oo
5.5200
5 .76I3O

13.5000
0.3220

1.2940

0.0050
2.2900

10.0000
5.0050

.91.7060

1.1100
3.3400
5.3500

39.4240
0.9070

34.6620

0.0630
0.0030

0.0150

2.0960
3.7960
4.6300

26.5660

A-83



XYLENE, MIXTURE
zINC (METALLIC)

N
N

0.0250 2.4700
2.0000 2860.0000 128.3370 329. 2~0



VORKSHEETU-2 SCORING FoR I NOI CATOR SELECTION: TOXICITY DATA

L

CHEMNAME SITE: tds

ACENAPIITNENE
ACETONE
ANTNRACENE
ANTIMONY (METALL[C)
ARSENIC, lNOROANIC

BARIW
BENZENE
BENZYL ALCOHOL
BERYLLILIN

B] S(2-ETNYLHEXYL )PHTHALATE

BRC+ICOI CHLORCUETNANE

BUTYL BENZYL PHTHLATE
CADMIUM

CARBOMTETRACHLOR1OE

CNLOROFORH

CHLLXICUETHANE
CHLORC$91ENOL,2-
CHRWILM(~ll)
CMR!XEIW(V1)

CRESOL, O-
CYAN1OE (CN-)
CYCLOHEXANONE
000
00E
00T

DIBUTYL PHTHALATE
01 CHLOROREN2ENE, 1,2-
OICNLOAOBENZENE, 1,4-

DICHLC#U3ETHANE, 1,1-
O1CHLOROETHYLENE, 1,1-

O1CNLORO6THYLENE, l,2-C-
OICHLOROETHYLENE, 1,2-T-
DICHLC40XETHAME

OICHLORC9RWWIE, 1,2.

OIETHYL PNWALATE
OINITROBEMZENE, 1,3-
DINITROTOLUENE. 2.4-

TOX CLASS !+ss AIR

NC

OINITROTOLUENi; 2;6-
ETHYLBENZENE
FLUORANTHENE
FL~ENE
FLWNIDE
HEXANYORO-1,3,5 -TRINITRO-1,3,5 -TRIAPC

NC

NC
NC
NC
Pc
NC
NC
Pc
NC
Pc
NC
Pc

K
NC
NC
Pc
NC
Pc
NC
NC
Pc
NC
Pc
NC
NC
Pc
NC
NC
NC
NC
Pc
Pc
Pc
NC
Pc
NC
NC
NC
Pc
NC
NC
Pc
NC
NC
NC
Pc
MC .
Pc
NC
NC
NC
Pc
Pc
NC
NC
NC

NANCANESE
MERCURY, INOROANIC
METHYL lSOBUTYL KETONE
MAPHTHALENE
NICKEL (METALLIC)
MI TRATE
NITRITE
NITRORENZENE
NITRoSO-O I -N- PROPYLNSINE,
NITROSCCIIPHENYLAHINE. M-

N-

NITROTOLUEME, O- -
OCTAHYORO-1,3,5 ,7- TETRANITRo-
OCTYL PHTHALATE, OI-N-
PENTAcHLOROPHENOL

NC

NC
NC
NC
NC
NC
NC
NC
NC
Pc
Pc

,1,3,5,E
NC
Pc

A:85

6.00E-02
1.00E-01
3.00E-01
4.00E-04

3.00E-ti
7.00E-02
2.90E-02

NA
MA
NA
NA

5. 00E+O1

5.00E-ti
2.90E-02

3.00E-01 NA
4.30E+O0 8.40E+O0
5.00E-03 NA
1.40E-02 NA
2.00E-02 NA
1.30E-01 NA
2.00E-02 NA
2.00E-01 NA

MA 6.1 OE+OO
5.00E-04
1.30E-01 5.30 E-#
7.00E-04
2.00E-02 2.00 E-#
6.1 OE-O3 8.1 OE-O2
1.00E-02
1.30E-02 6.30 E-%
5.00E-03 NA
1. OOE+OO NA

NA 4.1 OE+O1
5.00E-03 NA
5.00E-02 NA
2.00E-02 NA
5.00E+OO
2.40E-01
3.40E-01
3.40E-01
5.00E-04
8.40E-02
2.00E-02
1.00E-01

3 .40E

MA
MA

-Y
NA
NA
NA
NA

9.00E-02 2.00E-01
2.4 DE-02

NA 7.00E-ti
1.00E-01 5.00E-01
6.00E-01 1.20E+O0
9.00E-03 NA
1.00E-02 NA
2.00E-02 NA
7.50E-03
6.00E-02 3.00E+~
6.80E-02 NA

NA 4.00E-03
8.00E-01 MA
1.00E-04 NA
6.80E-01 NA
6.80E-01 NA
1.00E-01 1.00E+OO
4.00E-02 MA
4.00E-02 NA
6.00E-02 NA
1.1 OE-O1 NA
3.00E-03
1.00E-01 4.00E-ti
3.00E-04 3.00E-04
5.00E-02 8.00E-02
4.00E-02 NA
2.00E-02 NA
1.60E+O0 NA
1.00E-01
5.00E-04 2.00 E-g
7.00E+OO NA
4.90E-03 NA
1.00E-02 NA
5.00E-02 NA
2.00E-02 NA
1.20E-01 NA
3.00E-02 NA



PHENOL
PYRENE
SELENIUM
s I LVER
TETRAcNLORCHHANE, 1,1,2,2-
TETRACNLOROHHYLENE
THALLIUN (IN SOLUBLE SALTS)
TOLUENE
TR1cNLoI03ETNAME, 1,1,1 -
TRICNLOROETHANE, 1,1,2 -

TRICNLOROETNYLENE
TRINITROSENZENE, 1,3,5 -
TRINITRC#NENYLMETHYLNITRAMNE
TRINITROTOLIJENE, 2,4,6-

URANIUN (SOLUSLE SALTS)
VANAIJIUN, METALLIC
XYLENE, MIXTURE
zINC (METALLIC)

NC
NC

NC
Pc
NC
●

NC
NC
Pc
MC
●

NC
NC
Pc
NC
NC
NC
NC
NC

6.00E-01 NA
3.00E-02 NA
5.00E-03 NA

5.00E-03 NA
2.00E-01 2.00E-01
1.00E-02 NA

2.00E-01 4.00E-01
9.00E-02 1.00E+OO
5.70E-02 5.70E-OZ
4.00E-03 MA

5.00E-05
1.00E-02
3,00E-02
5.00E-04
3.00E-03
7.00E-03
2.00E+OO
2.00E-01

NA
NA
NA
NA
NA
NA
NA
NA



WRKSHEET U-3 RISK FACTORS & RELATIVE RISK by MEOIA - PC GRWP
,,*,8 ~~~,~~~~ ~~ o~~A. ,,)/A,, ,~~,~,~~ “~ ~o~,,-~,y “AL~~.

CHEHNAME SITE: tds

NITROSO-D1-N-PROPYLA141NE, N-
EERYLLILM
OINITROTOLUENE, 2,4-
OINITITOTOLUENE, 2,6-
PENTACHLORC?HEMOL
B1S(2-ETHYLHEXYL )PHTHALATE
CARBOMTETRACHLCLRIDE
OICHLOROOENZENE, 1,4-
SENZENE
HEKAHYORO-1,3,5 -TRINITRO-1,3,5 -TRIAZINE
TRINITROTOLUENE, Z,4,6-
0 I CHLDAWETHANE
BRCUCOICHLORCUETHANE
DICHLOAOETHYLENE, 1,1-
.OIBRWCCHLORWET HANE
CHLOAOFOR14
NITROSrnlPHENYLAUINE, M-
CHLDRWETHANE
DICHLOROPROPANE, 1,2-
TRICHLORDETHANE, 1,1,2 -
TETRACHLOAOETHANE,1,1,2,2-
001
OOE
DDO
ARSENIC, INORGANIC
CHR@llUMCVl)
CAC041UU

TOTAL RISK FACTOR

GND-H20

●

●

●

●

8.39E-01
2.15E-01
6.00E-02
1.39E-02
1.15E-02
1.13E-02
8.975-03
2.95E-03
2.84E-03
1.74E-03
8.38E-04
5.372-04
4.165-04
2.40E-04
2.02E-04
1.72E-04
6.372-05
3.302-05
2.72E-05
1.14E-05
0.00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO

NA
MA
NA

1. 172+00

RR

7.172-01
1.84E-01
5.13E-OZ
1.19E-02
9.85E-03
9.70E-03
7.67E-03
2.52E-03
2.43E-03
1.49E-03
7.59E-04
4.59E-04
3.56E-04
2.05E-04
1.nE-04
1.475-04
5.45E-05
2.89E-05
2.33E-05
9.nE-06
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO

NA
MA
NA

1.00E+OO

.



NURKSHEET U-3 RISK FACTORSh RELATIVE RISK by MEOIA - PC GRWP
,,.,, ,ND, CA,ES MO DATA. ,q~,, ,~o,~~~~ ~~ ,~~,~,,y v~~”~.

CHEHNAME SITE: tds SUR-N20 RR

BERYLLIUN
B1S(2-ETHYLHEXYL )PHTHALATE
OICHLOROETHYLENE, 1,1-
CHLOROFOR14
OINITF!OTOLUENE, 2,6-
NITROSrn IPHENYLANI NE, N-
OINITROTOLUENE, 2,4-
CHLOR~ETHANE
OICHLOROEENZENE, 1,4-
OICHLOROPROPAME, 1,2-
HEXAHYORO-1,3,5 -TRINITRO-Y,3,5 -TRIAZINE
TRICHLOAOETHANE, 1,1,2 -
OICHLORWETHANE
TETNACHLOROETHANE, 1,1,2 ,2-
N1TROEX3-01-N- PROPYLMII NE, N-
DOT
PENTACNLOROPNENOL
DDE
BENZENE
000
BRWCOICHLORCHETNANE
CARBONTETRACNLORIDE
TRINITROTOLUENE, 2,4,6-
01 BRCUOCHLORCA4ETHANE
ARSENIC, INORGANIC
CHRWIUM(VI )
CADMIUM

TOTAL RISK FACTOR

●

☛

●

●

☛

●

●

●

●

☛

●

●

●

●

●

●

●

●

●

●

●

●

●

4.30E-03
2.80E-05
O. 00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
O. OOE+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

NA
NA
NA

4.33E-03

9.94E-01
6.4TE-03
0.00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

NA
NA
NA

Y. 00E+OO



WRKSHEET U-3 RISK FACTORSL RELATIVE RISK ~MEDIA - PC GRCLIP
,,*,, ,~~,~,E~ “~ DA,*. ,lNA1l INDIcATES NO TOXICITY VALUE.

CHEMNAME SITE: tds SOIL RR

BERYLLILi?l
NITROSO-01-N-PROPYLAHINE, N-
OINITROTOLUENE, 2,4-
DINITRoToLUENE, 2,6-
000
ODT
DDE
PENTACNLOROPNENOL
NEXANYORO-1,3,5 -TRINITRO-1,3,5.
TRINITRoTOLUENE, 2,4,6-
01 CIILO$N3BENZENE, 1,4-
SENZENE
TETRAcHLOROETHANE, 1,1,2,2 -
CHL~OFORM
BIS(2-ETNYLHEXYL )PHTHALATE
NITROSCKIIPHENYLAJIINE, N-
OICNLORWETHANE
BRE61mIcHLchtEnE7ilANE
TRICNLOROETHANE, 1,1,2-
0 I BRLWOCHLOR!34ETHANE
OICHLDROETHYLENE, 1,1- .
CARBONTETRACHLORIDE
CHLORC14ETHANE ‘“-
OICNLOROPROPANE, 1,2.
ARSENIC, lNOROANIC
CHRCUIIJM(VI)
CAOHIIM

.TRIA2 :INE

●

●

●

●

☛

●

●

2.72E+01
2.31E+01
3.072+00
3.02E+o0
1.31E+O0
8.872-01
8.57E-01
6.62E-01
5.Z4E-01
1.50E-01
8.02E-02
7.64E-02
6.44E-02
2.76E-02
2.21E-02
3.96E-03
7.05E-04
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

MA
NA
NA

4.45E-01
3.79E-01
5.03E-02
4.95E-02
2. 14E-02
1.45E-02
1.40E-02
1.09E-02
8.58E-03
2.46E-03
1.31E-03
1.262-03
1.06E-03
4.53E-04
3.63E-04
6.49E-05
1.16E-05
0.00E+OO
O. 00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO

NA
NA
MA

TOTAL RISK FACTOR 6.1 OE+O1 1.00E+OO



WRKSHEET U-3 RISK FACTORSL RELATIVE RISK by MEDIA - PC GRCUP
,,.,, ,NDICATES No DATA. ,,NA,, ,ND, cATEs NO Tox[clTy VALUE.

CHEHNAHE SITE: tds

BERYLLIUM
CHLOROFORM
BIS(2-ETHYLHEXYL )PHTHALATE
NITROSrn IPHENYLMINE, N-
oINITROTOLUENE, 2,6-
OICNLORCUETNANE
001
BRCMCUI CNLORC41ETHANE
PENTACNLOROPHENOL
TRICNLOAOETHANE, 1,1,2-
TRINITROTOLUENE, 2,4, b-
oIBRMCNLORCUETHANE
BENZEP=
DICHLI

,“ .

JIROETHYLENE, 1,1-
NITROSO-O1 -N- PROPYLPJ41NE,
CARBONTETRACNLORIDE

N-

000
CHLORCMETHANE
HEXAHYORO-1,3,5 -TRINITRO- 1,3,5 -TRIAZINE
OICHLOROPROPANE, l, Z-
TETRACHLOROETHANE,1,1,2,2 -
00E .

oICHLOROBENZENE, 1,4-
DIN ITROTOLUENE, 2.4-
ARSENIC, lNORtiNIC
CHRCUIUM(V1)
CAOUIUM

TOTAL RISK FACTOR

sEDIM RR

1.98E+O0
● 0.00E+OD
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
* 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
* 0.00E+OO
* 0.00E+OO
● D.00E+OO

NA
NA
NA

1.00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

NA
NA
NA

1.98E+O0 1.00E+OO



WAKSHEET U-4 RISK FACTORS & RELATIVE i71sK by MEDIA - Nc GRWP
‘8*11 INDICATES NO DA7A. WA- INDIcATES NO TOXICITY VALUE.

CHEHNANE SITE: tds

ARSENIC, INORGANIC
URANILOI (SOLU8LE SALTS)
FLUORIDE
ZINC (METALLIC)
CHRWIL91(VI)
ANTIMONY (METALLIC)
SILVER
TRINITROBENZEME, 1,3,5 -
NITRITE
CARBONTETRACHLORIOE
OINITROBENZENE, 1,3-
CADMIUN
NAPNTHALEME

NITRATE
CHLOROPHENOL,2-
BARILM
ACENAPHTHENE
BERYLLWU
NICKEL (METALLIC)
HEXAHYORO-1,3,5 -TRINITRD- 1,3,5.
PYRENE
PENTACNLORC9NENOL
MERCURY, INORGANIC
ANTNRACENE
CHLOROFORM
FLUORANTHENE
TRIN1TROPHENYLHE7HYLN11
CHRCUIW(l II)
DICNLORCUETNANE
XYLENE, MIXTURE
ETHYLSENZENE

TRAMINE

TRIAZINE

OICHLOROBENZENE, 1,2-
TETRACNLOROETHYLENE
CYANIOE (CN-)
BUTYL BENZYL PHTHLATE
ACETONE
DICNLOROETHYLENE, l,2-C-
DCTAHYORO-1,3,5,7-TETRANITRO-1,3,5,7-TETM
“--- , ‘HLORCUETHANE

ETHYLENE, l,2-T-
.mmLul.r

01 CHLOROE
OIBRWOCNLORCUETHANE
CRESOL, 0-
TOLUENE
BENZYL’ALCOHOL

●

●

007 ●

MANGANEsE ●

OIETHYL PNTNALATE ●

VANADIIM, METALLIC ●

OCTYL PHTHALATE, OI-N- .

DIBUTYL PHTHAUTE *

DICHLORC9ROPANE, 1,2-
OICHLOROBEMZENE, 1,4-

TOTAL RISK FACTOR

GMD-H20 RR

6.673+04 5.99E-01
4. D3E+04 3.62E-01
1.672+03 1.50E-D2
5.70E+02 5. IZE-03
3.~+02 3.39E-03
3.5 T2+02 3.21E-03
2.00E+02 1.80E-D3
1.96z+02 1.76E-03
1.80E+02 1.622-03
9.s62+01 8.s6+ -04
9.50E+01 8.54E-04
9.4&+Ol 8.50E-04
9.30E+01 8.36E-04
7.50E+01 6.74E-D4
5.922+01 5.32E-D4
4.05E+01 3.64E-04
4.00E+O1 3.5%-04
3.00E+O1 2.70E-D4
2.50E+01 2.25E-D4
1.64E+01 1.44E-D4
1.39E+01 1.25E-04
1.25E+01 1.12s-04
1.00E+O1 8.9%E-05
8.81E+O0 7.92E-05
5.272+00 4.73E-05
4.09E+O0 3.67s-05
3.20E+O0 2.8s2 -05
3.00E+OO 2.70E.D5
2.91E+o0 2.62E-05
2.82E+O0 2.53E-05
1.9SE+O0 1.74E-05
1.90E+O0 1.71E-05
1.89E+O0 1.69E-05
1.19E+O0 1.072-05
1. DOE+OO 8.995-06
8.785-01 7.89E-06
8.672-01 7.79E-06
5.90E-01 5.30E-06
5.ooE-ol 4.49E-06
4.1OE-O1 3.683-06
3.00E-01 2.7DE-06
2.90E-01 2.61E-06
2.52E-01 2.26E-06
1.60E-01 1.44E-06
1.45E-01 1.30E-D6
1.20E-01 1.0S2-06
I.00E-01 8.99E-07
9.7DE-02 8.722-07
9.67S-02 8.692-07
6.S3E-02 6.14E-07
5.00E-02 4.49E-07
4.44E-02 3.99E-D7
2.80E-02 2.522-07
2.00E-02 1.80E-07
1.80E-02 1.62E-07
1.78E-02 1.60E-07
0.00E+OO D.00E+oo
0.00E+OO 0.00E+oo
0.00E+OO 0.00E+OO
0.00E+OO 0.00E+OO
0.00E+OO D.00E+DD
0.00E+OO 0.00E+OO
0.00E+OO 0.00E+OO
O. DOE+OO 0.00E+OO

NA NA
MA NA

1.11E+05 1.00E+OO



kURKSHEET U-4 RISK FACTORS L RELATIVE RISK bv MEDIA - NC CRWP
M.” INDICATES NO DATA. ,,NA!! ,ND, CATEs “o TOXICITY VALUE.

CHEMNAW SITE: tds SUR-H20 RR

ARSENIC, lNOROANIC
NITRITE
TRINITRMENZENE, 1,3,5-
FLUORIOE
ANTINONY (METALLIC)
NICKEL WETALL1c)

3 .33E+02
8. 69E+01
8.60E+01
1. 67s+01
8.50E+O0
5 .29E+o0
4. 00E+OO
2. 2ss+00
6.25E-01
5.60E-01

6.12E-01
1.60E-01
1.522-01
3.06E-02
1.56E-02
9.72s-03
7.3fIE-03
4.19E-03
t.15E-03
1.03E-03
4.31E-04
3.67S-04

SILVER
CHRffllUEWI )
NITRATE
TRINITRWNENYLMETHYLNITNINE
ZINC (HSTALLIC)
BERYLLIIM
St S(2-ETHYLHEXYL) PHTNALATE
cHRCWM(III)
OTCHLOR~ETHAN E

2.35E-01
2.00E-01
1.00E-01
1.14E-02
0.00E+OO
O.00E+OO
O. OOE+OO
0.00E+OO

1.S4E-06
2.09E-05
O. 00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO

●

●

●

●

AcETONE
OICNLOREETHYLENE, 1,2-c-
SELENNRI
DCTANYDRO-1,3,5,7-TETRANITRO-1
NITROBEM2ENE
BRUSCOICHLORWETHANE

‘W*
●

,3,5,7-TETI

.TRIAZINE

0.00E+OO
0. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO

●

☛

●

●

●

●

●

☛

●

●

●

●

●

●

●

0.00E+OO
O. OOE+OO
0.00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO

EARIUN
OICNLORGETHYLENE, l,2-T-
NAPHTNALENE
OIBRCUOCNLDRCUETNANE
HExAHYom-1,3,5-TRINITRo,
CRESOL, O-
PENTAcNWROPHENOL
TOLUENE
ANTNRACSNE
SEN2YL ALcOHOL

.1,3,5
0. 00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

0.00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
o. 00E+OO
o. 00E+OO

FLUORAMTNENE

O. OOE+OO
0.00E+OO
O. OOE+OO
O. OOE+OO
0.00E+OO
0.00E+OO
O. OOE+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO

*
●

● 0.00E+OO
O. OOE+OO
O. OOE+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

●

●

●

☛

●

●

●

●

●

●

●

●

●

●

☛

☛

●

●

●

●

●

●

●

●

●

☛

CHLOAOBEIZENE
TRIN1TRC3TOLUENE, 2, L,6-
CYCLOHSMNONE
CNLOROPC!ENOL,2-
TRICHLOSOETNANE, 1,1.,1 - 0.00E+OO

0.00E+OO
0.00E+OO
0. 00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO

CAOMIUU
METHYL IS08UTYL KETDNE
MERCURY, INOROANIC
NITROTOFJENE, O-
OINITR-NZENE, 1,3-
nnr 0.00E+OO

O.00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO

. .
ETHYLBES2ENE
NANOANE9E
BuTYL 8ENZYL PHTNLATE
DIETKYL PHTNALATE

O. 00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
O. OOE+OO
0.00E+OO

ACENAPN7NENE
:fl.W#CIi&HETAL LIC

cCTYL PKSHALATE, Ol-N -
TETRACHLOROETNYLENE
OIWTYL PNTHALATE
PYRENE

0.00E+OO
0.00E+OO
O. OOE+OO
O. OOE+OO
0.00E+OO
0.00E+OO
0.00E+OO

0.00E+OO
O. OOE+OO
0.00E+OO
0.00E+OO

FLUORENE
URANIUN (SOLUBLE 3ALTs)
OICNLORWRWANE, 1,2-
oICHLORMENZENE, 1,4-

● NA NA
● NA NA

5.45E+02 1.00E+OOTOTAL RISK FACTOR

A-92



UORKSHEET U-4 RISK FACTORS& RELATIVE RISK by MEDIA - nc GRCAJP
,,”,, ,)J~,~~~s ~~ ~A~~. ,,~~,, ,ND, CATE5 ~~ ~~~,,q,y “A~”~-

CHEHNAHE SITE: tds

DIMITROBENZENE, 1,3-
NITRITE
BAR[W

1 NITROBENZENE
FLULWIDE
ZINC (METALLIC)
NICKEL (METALLIC)
VAN~lUN. MSTALLIC
TRINITROiOLUENE, 2,4,6-
NITRATE
DDT
MANGANESE
SILVER
IIESAHYORO-1,3,5 -TRINITRO-1,3,5 -TRIA21NE
IIITROTOLUENE, O-
BERYLLPJS
CHLORO?NENOL,Z-
NAPNTHALENE
TRINITROPHENYLMETHYLNITRAMINE
CHLOROFORM
FLUORENE
ACENAPHTHENE

L

PYRENE
PENTACHLOROPHENOL
OCTYL PHTHALATE, Ol-N-
oc7AHyoRo- 1,3,5, 7- TETRANITRo- 1,3,5, 7- TETRA
BIS(2-ETHYLHEXYL )PH7HALATE
ACETONE
DIETHYL PHTHALATE
ETHYLSENZENE
PHENOL
OISUTYL PHTHALATE

CARBONTETRACHLORIDE ●

D1BRU4ENLORWETHANE
TRICHLOROETHANE, 1,1,1-
DICNLOROETHYLEME, l,2-T-
CHLOR08ENZENE
BRCWCIICNLOSC+IETHANE
OICNLOROETHANE, 1,1-
TETRACHLOROETNYLENE
TRICHLORWTNANE. 1.1.2 -

CRE30L. O-
FLUORAi4THENE
CYANIOE (CN-)
DICHLOROPRDPANE, 1,2-
D[CHLDRDBEMZEME, 1,.4-

SOIL RR

Z.83E+07 8.21E-01
5.30E+06 1.51E-01
6.00E+05 1.71E-02
1.072+05 3.05E-03
4.58E+04
2. 65E+04
2.52E+04
2.36E+04
2. 29E+04
1. S3E+04
1.67s+04
1.4ZE+04
1. 24E+04
1.172+04
1.00E+04
6.25E+03
5. 22E+03
3.45E+03
2. 70E+03
1.59E+03
1 .49E+03
1. 26E+03
1. 10E+O3
1.04E+03
1. 00E+03
4.53E+02
3.08E+02
2.57s+02
1.92E+02
1.84E+OZ
9.85E+01
9.74E+01
7.90E+01
6.72E+01
Z.50E+01
2.39E+01
9.20E+O0
7.00E+OO
6.47s+00
4.50E+O0
3.98E+00
1.57s+00
1.24E+O0
5.22E-01

.
*
*
*
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
* 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
* 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
* 0.00E+OO
● 0.00E+OO
● NA

NA

3.80E-01
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

1.31E-03
7.56E-04
7.17E-04
6.73E-04
6.52E-04
5.23E-04
4.75E-04
4.05E-04
3.52E-04
3.33E-04
2.86E-04
1.78E-04
1.49E-04
9.84E-05
7.70E-05
4.53E-05
4.25E-05
3.60E-05
3.15E-05
2.97E-05
Z.85E-05
1.29E-05
8.77s-06
7.32E-06
5.48E-06
5.25E-06
2.81E-06
2.78E-06
2.25E-06
1.92E-06
7.13E-07
6.82E-07
2.62E-07
2.00E-07
1.85E-07
1.Z8E-07
1.14E-07
4.47S-08
3.52E-08
1.49E-08
1 .08E-08
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
O.00E+OO
0.00E+OO
0.00E+OO

TOTAL RISK FACTOR 3.51E+07 1.00E+OO

-..



UURKSHEET U-4 RISK FACTORS L RELATIVE RISK by NEDIA - NC GRUJP
,,*,, ,ND, cATEs MD DATA. ,,MA” ,ND [c.ATEs ND TOKICITY VALUE.

CHEMNANE SITE: tds SEDIM RR

ARSENIC, INoRGANIC
cHR@lIW(VI )
MERCURY, INoROANIC
sELENI W
CADMIW
ZINC (METALLIC)
NICKEL (METALLIC)
FLLWEIDE
CNRCSSIW(ll I)
SILVER
BERYLLIUM
ACETONE
ANTHAACENE
N1TROBENZENE
BUTYL SENZYL PHTNLATE
TRINITROTOLUESE, 2,4,6-
D1CNLCACUSTHAIIE
nor.-
XYLENE, MIxTURE
sARIUN
DICNLOROBENZENE, 1,2-
NITROTOLUENE, O-
METNYL ISOBUTYL XETOME
cNLOROPNENOL, 2-
cARBON TETSACNLOR1OE
TRINITROPNENYLUETHYLN ITRWINE
o 18RDMOCHLORCMETHANE
FLUDSENE
TRIcNLOROETNANE, 1,1,1 -
PYRENE
DICNLOROETHYLENE, l,2-T-
OCTYL PNTHALATE. DI-N-
CNLONOBENZENE
S1S(2-ETHYLHEXYL W+THALATE
SRCS+COICNLORCUETNANE
DIETNYL PNTNALATE
oIcIILOROETNANE, 1,1-
PHENOL
TETSACHLOROETHYLENE
TOLUENE
TRIcHLOROETIIANE, 1,1,2-
NITSATE
TR1NITR08ENZENE, 1,3,5 -
HEXAHYORO-1,3,5 -TRINITRO- 1,3,5’
EENZYL ALCOHOL
NAPHTNALENE

l,z-c-DICNLOROETHYLENE,
ACENAPNTNENE
cYCLONEXANONE
OCTAHYORO-1,3,5 ,7- TETSANITRO- 1
AUTIN1311YCMETALLIC). . . . .
STNYLBENZENE
oIcNLoNDETNYLENE, 1,1-
VANAOXLDI, METALLIC
URAMIW (SOLU8LE SALTS)
NITRITE
cRESOL, O-
PENTACHLOSWHENOL
FLWSAWHENE
OISUTYL PNTNALATE
CYANIOE (CN-)
cHLDSOFOSN
NANOANESE
01 NITR08EMZENE, 1
0 1cNLoRoPR09ANE,
OICHLOROSENZENE,

TOTAL RISK FACTOR

,3-
1,2-
1,4-

.TRIAZINE

,3,5,7-TETF

9.19E+D4
5. ZOE+04
1.55E+04
7.ss3+03
6.42E+03
1.65s+03
1. Z9E+03
1. 2SE+D3
2 .60E+02
1.81E+02
9. 22E+01

● 0.00E+OO
● O. ODE+OO
● 0.00E+OO
● D.00E+OO
● D.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+DO
● 0.00E+OO
● 0.00E+OO
* 0.00E+OO
* 0.00E+OO
* O.ODE+OO
● 0.00E+OO
● 0.00E+OO
* 0.00E+OO
● 0.00E+OO
● 0.00E+OD
● 0.00E+OO
● 0.00E+OO
● 0.00E+OD
* 0.00E+OO
* 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO

1A* 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
* 0.00E+OO
* 0.00E+OO

5.15E-01
2.91E-01
8.69s-02
4.42E-02
3. KIE-02
9.22E-D3
7.22E-03
7.16E-03
1.46s-03
1.02E-03
5.17s-04
0.00E+OO
0.00E+OO
O. 00E+OO
O.00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
O. OOE+OO
0.00E+OO
0.00E+OO
O. OOE+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
O. 00E+DO
0.00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
O. 00E+OO
0.00E+OO
O. OOE+OO
0.00E+OO
0.00E+OO
0.00E+OO
O. OOE+OO
0.00E+OO
O.00E+OO
O. 00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
o. 00E+OO
O. 00E+OO
0.00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
O. 00E+OO
0.00E+OO
0.00E+OO
O.00E+OO
O. 00E+OO

● MA NA
● NA NA

1.7ss+05 1.00E+OO





WRKSHEET u-6 RANK L RELATIVE RISK by MEDIA - NC GRWP
,,.,, ,“D,~,ES No oATA. ,BMA,, ,No,w,ES No TOXICITY VALUE.

GND-N20 SUR-H20 SOIL SEOIM
CHEHNANE SITE: tds RR RANK RR RANK RR RANK RR RANK

AIR
RR RANK

7.32E-06
1.92E-06
1.28E-07

5 ● 0.00E+OO
1 1.71E-02

6.52E-04

●

●

●

●

0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
5.15E-01
O. 00E+OO
O. OOE+OO
5.172-04
0. 00E+OO

ACENAPHTNENE
ACETONE
ANTHRACENE
ANTIMONY (METALLIC)
ARSENIC. INORGANIC

1.12E-04
2.70E-06
2.62E-05
3.21E-03
5.99E-01
1.25E-04
8.69E-07
8.99E-05
3.64E-04
1.44E-06
3.66E-06
8.50E-04
8.s6s-04
1.80E-07
2.53E-05
1.44E-04
1.69E-05
3.39E-03
8.99E-07
4.49E-06
1.62E-07

● 0.00E+OO
1.0s2-06

* 0.00E+OO
7.79E-06

NA
2.52E-07
3.99E-07
2.61E-06
1.30E-06

●

☛

☛

0.00E+OO
0.00E+OO
0.00E+OO
1.56E-02
6.12E-01
O. OOE+OO
O. OOE+OO
3.67S-04
1. S4E-04
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
2.09E-05
4.19E-03
0.00E+OO
0.00E+OO
O. 00E+OO

‘O. 00E+OC

●

☛

●

☛

●

●

●

6

2:
49
23

;:
40
12
10

:
20
33

5
47
39
55

3
9 ●

☛

●

●

BARIUN ‘
BENZYL ALCOHOL
BERYLLIUM
Bls(2-ETHvLNExYL )PHTHA~7E
BRWCO1CNLOACUETNANE
BCII~ENZYL PNTNLATE

CAROOMTETRACHLOR1OE
CHLOU08ENZENE

● 0.00E+OO
12 3.60E-05
13 2.25E-06

● 0.00E+OO
1.14E-07
3.05E-03

● 0.00E+OO
* 0.00E+OO

1.29E-05
3.15E-05

14 :;~::
8

* O: OOE+OO
* 0.00E+OO
● 0.00E+OO

1.49E-04
● 0.00E+OO

2.00E-07
1.49E,08

NA NA’
● 0.00E+OO
● 0.00E+OO
* 0.00E+OO
● 0.00E+OO

4.472-08
ni~..

7.13E-~
7.17E-04
6.825-07

● 0.00E+OO
8.77s-06

4 4.75E-04
4.53E-05
9.84E-05
8.21E-01
1.08E-08

11 ●

●

●

●

5*
●

●

●

*

9*
2*

●

●

●

*
●

●

●

NA *
●

●

●

●

*

NA ●

●

*
*
●

●

8*
●

3:
●

●

7*
*
●

*
●

●

●

●

●

●

1::
●

●

●

●

●

●

●

●

●

●

6*

*
●●

●

●

●

●

☛

☛

O. 00E+OO
41 ●

4
*

26 ;
23*

6
2

●

●

●

17 ●

*

38 ●

44 ●

0.00E+OO
3.60E-02
0.00E+OO
0.00E+OO
O. OOE+OO
O. 00E+OO
1.465-03

CHLOROFORM
CHLOROPHENOL,2-
CHRCUIUH(III)
CHRUSIUN(VI)
CRESOL, O-
CYANIOE (CN-)
CYCLOHEKANONE

2.91E-01
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

●

☛

●

☛

.TRII

,3,5

DOT
D1BRWOCHLORWETNANE

.
46 ● 0.00 E+OO.

● 0.00E+OO
37 ● 0.00E+OO
NA ●

53 ● 0.00E+%
52 ● 0.00E+OO
42 * 0.00E+OO
.$5 * 0.00E+OO
:: : 0.00E+OO

NA
● 0.00E+OO

11 ● 0.00E+OO
36 9 0.00E+OO
31 * 0.00E+OO
18 ● 0.00E+OO
3 3.06E-02

25 ● 0.00E+OO
● 0.00E+OO

28 * 0.00E+OO
* 0.00E+OO

13 ● 0.00E+OO
24 9.72E-03
19 1.15E-03

9 1 .60E-01
14 ● 0.00E+OO

● 0.00E+OP

OIBUTYL PNTNALATE
DICNLOROBENZENE, 1,2-
OICHLOROBENZENE, 1,4-
DICHLDROETHANE, 1,1-
DICHLDROETNYLENE, 1,1-
o1cHLOROETNYLENE, l,2-C-
oICNLOROETHYLENE, l,2-T-

NA ● NA
● 0.00E+OO
● 0.00E+OO
● 0.00E+OO
* 0.00E+OO

42 ● 0.00E+OO
NA ● NA
35 * 0.00E+OO

7 ● 0.00E+OO
36 ● 0.00E+OO

* 0.00E+OO
27 ● 0.00E+OO
11 7.16E-03
20 ● 0.00E+OO
1.9 * 0.00E+OO

1 8.69E-02
45 ● 0.00E+OO
24 ● 0.00E+OO

1.072-05
NA

* 0.00E+OO
8.54E-04
7.89E-06
1.74E-05
2.70E-04
1.50E-02

01 CHLORC+lETtlANE
OICHLOROPROPANE,1,2-
OIETHYL PHTNALATE
oIUITROBENZENE, 1,3-
ETHYLBENZENE
FLUORAUTHENE
FLUORENE
FLUORIOE
NEXAHYORO-l.3.5 -TRINITRO- 1,3,5 A

●

●

4.73E-05
0.00E+OO
2.70E-05
0.00E+OO
8.36E-04
7.92E-05
2.25E-04
1.62E-03
6.74f-04

NANGANESE
HERCURY, lNOROANIC
METHYL lSOWTYL KETONE

6
9
2

2.972-05
3.52E-04
1.7SE-04
6.7SE-04
5.23E-04
4.25E-05
2.7SE-06
2.81E-06

NAPNTHALENE
NICXEL (METALLIC)
NITRATE

13 7.22E-03
16 * 0.00E+OO

8 ● 0.00E+OO
10 * 0.00E+OO
21 ● 0.00E+OO
32 * 0.00E+OO
31 * 0.00E+OO
30 ● 0.00E+OO

NITRITE
NI TROBENZENE
NITROTOLUENE. O-

2ANITR0 -1,
OCTYL PHTHAiAiE: OI-U -

● 0.00E+OO
i, 2,26E-06

● 0.00E+OO
2. S8E-05
6.14E-07
3.67s-05
3.59E-04

,.
43 ● 0.00E+OO

* 0.00E+OO
27 * 0.00E+OO
50 ● 0.00E+OO
26 ● 0.00E+OO
17 ● 0.00E+OO
7 7.34E-03

38 ● 0.00E+OO
4a ● 0.00E+OO
56 * 0.00E+OO
51 * 0.00E+OO

8 1.58E-01
32 1.03E-03
15 ● 0.00E+OO
2 ● 0.00E+OO

● 0.00E+OO
35 ● 0.00E+OO

4 4.31E-04

OCTAHYDRO-1.; .5 .7-TETI

5.25E-06
2.62E-07
5.40E-06

● 0.00E+OO
7.70E-05

* 0.00E+OO
1.85E-07

PENTACHLOROPHEN6L
PNENOL
PYRENE
SELEN1LN4

37 ● 0.00E+OO
29 * 0.00E+OO

4.42E-02
19 1.02E-03

● 0.00E+OO
39 ● 0.00E+OO

● 0.00E+OO

71.80E-03
5.30E-06
8.72E-07
1.60E-07
4.49E-07
1.76E-03
1.71E-05

S1LVER
TETRACNLOROETNYLENE
TOLUENE
TRICHLOROETHANE, 1,1,1 -
TRICHLOROETNANE, 1,1,2 -
TRINITROEENZENE, 1,3,5 -
TRINXTROPNENYLMETNYLNIT~l NE
TRINITROTOLUENE, 2,4,6-
URANILOI (SOLUBLE SALTS)

● 0.00E+OO
● 0.00E+OO

1.31E-03
2.85E-05
2. S4E-04

● 0.00E+OO
3.33E-04

● 0.00E+OO
5 ● 0.00E+OO

25 ● 0.00E+OO
15 ● 0.00E+OO

● 0.00E+OO
14 ● 0.00E+OO

3
10

5.32E-04
3.62E-01

● 0.00E+OO
8.99E-06
5.122-03

VANAOIWI; METALLIC
XYLENE, MIXTURE
ZINC (METALLIC)

3.525-08
4.05E-04

43 ● 0.00E+OO
12 9.22E-0311



Appendix B

Cost Estimates



LM of Abbreviations Used in Cost Estimates

LF linear foot
EA each
I-S lump sum
M-Hrs man-hours
CY cubic yard
SY square yard

AC acre



Table B-1. Operable Unit 5, Site 17: Institutional Controls, Cost Estimating Worksheet
(-30% to +-50% Level) (411costs are rounded to nearest sigrujicant dollar
value and tijusted to January 1993 basis)

1. Total Capitat Costs

Total
Unit Cost Capitat

Cost Component Unit Quantity ($) cost ($) Notes

A. Dkct Capital CCMS (includes labor, equipment, ad ~kri~~)

1. Access Control Fence LF 2,100

2. Corner Posts EA 4

3. Gates EA 1

4. Braces EA 10

Total Direct Capital Costs

B. Indirect Capital Costs (% of Tow Dlmt Costs)

1. Engineering and Desi= Ls 5%

2. FeeslPernrits M 10%

3. Contingency IS 15%

15 31,500 Means

85 340 Means

800 mu Means

30 300 Mesns

32,940

1,650 Experience

3,290 Experience

4,940 Current Level
of Detail

Total Indirect Capital Costs 30% 9,880

Totat Capital Costs (Dhwt & Indirect) 43,000 (Rounded)

If. Annual Costs

Pmsemt
Worth @

5%
Discount

Quantity Unit Annual Rate for
Cost Component unit per year cost ($) cost ($) 30 Years Notes

Msintensnce Labor M-Hm 16 25 400 6,150 Experience

Estimate

Maintenance Material Ls 1 250 250 3,850 Experience

Estimate

Totat Anmrat costs 65o 10,OQO (Rounded)

GRAND TOTAL (CAPITAL PLUS PRESENT
WORTH OF ANNUAL COSTS)



Table B-2. Operable Um”t5, Site 17: Soil Cover, Cost Estimating Worksheet
(-30% to +50% Level) (’Al costs are rounded to nearest signi~cant dollar
value and adjusted to Janua?y 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Component unit Quantity ($) cost ($) Notes

A. Dkct Capital Costs (iicludes labor, equipment, and materials)

1. Haul and Place %11 CY 6,500 4.50 29,250

2. Compact CY 6,500 I. Ccl 6,50+3

3. Haul and Place. Gravel CY 1,5C0 9.00 13,500

2” cover

4. Szuhple and Analysis EA 20 400 8,000

for PCBS

Subtotd-Capitaf (Labor, Equipment, and Materials) 57,250

Additional Directs (% of Above Items)

1. Mobllimtion Ls

2. Dust Control LS

Total Dkect Capital Costs

B. tdrect Capital Costs (% of TotPJ Dkct Costs)

1. Engineering Ls

2. FeeslPermits I-S

3. Contingency IS

5% of items 1-4 2,900

10% of items i-3 4,900

65,050

5% 3,250

5% 3,250

Means

Means

Means

Rust WI

Experience

Experience

Experience

Experience

15% 9,800 Current Level
of Detail

Total Indirect Capitaf Costs 25% 16,300

Totaf Capital Costs (Dkx.t & Indirect) 81,350

There are no annual maintenance or operating cost9 for thk alternative.

B-4



Table B-3. Operable Unit 5, Site 17: Stabiliz@ion, Cost Estimating Workxheet
(-30% to +-50% Level) (Ml costs are rounded to nearest signl~cant dollar
value and aajusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Component Unit Quantity ($) cost ($) Notes

A. Dkcct Capital Costs (iicludes labor, equipment, and materials)

1. Excavate CY 13,000

2. Mix S.il and Cement CY 16,250

3. Replace Mixture. CY 16,250

Subtotal-capital (Labor, Equipment, and Materials)

Additional Dkcts (% of Above S“btO@

1. Mobilization L-s 5%

2. Dust Control LS 5%

Totat Direct Capital Costs

B. Indirect Capital Costs (% of Totil Dir&t co~t~)

1. Engineering and Design Ls 5%

2. Fee.slPennits Ls 5%

1.45 18,850

50.GU 812,500

20.00 325,000

1,156,350

57,825

57,825

Means

Means

Means

Experience

Experience

1,272,000

63,6oO

63,60+3 Experience

3. Contingency I-S 25% 318,000 Current Level
of Detail

Total Mired Capital Costs 35% 445,200

Total Capital Costs (Dkect & Indirect) 1,717,200

There are no annual costs for this alternative.



Table B-4. ODerable Urdt 5, Site 17: Lan@l Disposal, Cost Estimtbu? Worksheet
(->0% to +S0% Level) (All costs are rounded to nearest sig;tjicant dollar
value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Component Unit Quantity ($) cost ($) Notes

A.

1.

2,

3.

4.

5.

Dkct Capital Costs (iicludes labor, equipment, and materials)

Excavate CY 13,000 1.45 18,850

Load and Haul to Landfill CY 13,000 33.75 438,750

Lmdfill Testing Trucktoad 800 400.00 320,CC0

Backfill CY 13,000 5.50 71,500

Haul and Place 2“ Gravel CY 50+3 9.00 4,51XI

Cover

Subtotal-Capital (Labor, Equipment, and Materials)

Additional Dkc.ts (% of Above Items 1, 2, 4, and 5)

1. Mobilization IS 5%

2. Dust Control Ls 10%

Total Dhct Capital Costs

B. Indkect Capital Costs (% of Total Dkect Costs)

1. Engineering L-3 5%

2. FeeslPermits I-S 5%

853,600

26,680

53,360

933,640

46,685

46,685

Means

Means

Rust EM

Means

Means

Experience

Experience

Experience

Experience

3. Contingency LS 15% 140,050 Current Level

of Detail

Totaf Indirect Capital Costs 2s% 233,420

Total Capital Costs (lXrwt & Indirect) 1,167,000 (Ro.nded)

Them are no annual maintenance or operating costs for this alternative.



----

Table B-5. Operable Um”t5, Site 17: Incineration, Cost Estimating Worksheet
(-30% to +50% Level) (411costs are rounded to nearest significant dollar
value and djusted lo January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Component Unit Quantity ($) cost ($) Notes

A. Dkect Capital Costs (iicludes labor, equipment, md ~~ri~~)

1. Excavate CY 13,000

2. had and Haul to hndfill CY 13,000

3. incineration CY 13,csxl

4. Backfill CY 13,CSJ0

5. Haul and Place 2” Gravel CY 50U
Cover

Subtotal-Capital (Labor, Equipment, and Materials)

Additional Dkects (% of Above Item 1, 2, 4, md 5)

1. Mobilization Ls

2. Dust Control ~

Total Direct Capital Costs

B. Indkect Capital Costs (% of Total Dlwt costs)

5%

10%

1.45 18,850 Means

33.75 438,750 Means

1,500.0+3 19,500,WXJ Westinghouse

5.50 71,500

9.00 4,500

20,033,600

1,0i30,000

2.m.m

23,000,000

Means

Means

Experience

Experience

(Rounded)

1. COntingeOcy I-S’ 15% 3,500,000 CurrentLevel
of Detail

Total Capital Costs (TXrect& Indirect) 26,500,000 (Rounded)

There are no annual maintenance or operating costs for tlis alternative.



Table B-6. Operable Unit 7, Site 5: Institutional Controls, Cost Estimating Worksheet
(-30% 10 +50% Level) (All costs are rounded to nearest significant dollar value _

and aaju.sled to January 1993 basis)

I. Total Capital Costs

Totaf

Unit Cost Capital
Cost Component unit Qusrrti~ ($) cost ($) Notes

A.

1.

2.

3.

4.

Dhct Capital Costs (includes labor, rquipment, and materirds)

Access Control Fence LF 100 15 1,500 Means

Comer Posts 33A 4 85 340 Means

Gates EA 1 800 800 Meais

Brsms EA 10 30 300 Means

Total Dkct Capital Costs 2,940

B. fndkect capital Costs (% of Total Direct Costs)

1. En8ine-=ringand Design L.s 5% 150 Experience

2. Fees/Permits IS 10% 300 Experience.

3. Contingency I-S 15% 450 Current Level
of Detail

Totaf Indirect Capital Costs 30% 900

Total Capitsf Costs (Dhct & Jndirect) 3,800 (Rounded)

IL Annual costs

Present
Worth @

5%
Dlswrrnt

Quantity Unit Annual Rate for
Cost Component unit per yenr cost ($) cost ($) 30 Years Notes

Maintenance I&m M-Hrs 8 25 200 3,075 Experience
Estimate

Maintenance Material LS 1 2W 2WJ 3,075 Experience
Estimate

Total Annual CoStS 400 6,200 (Rounded)

GRAND TOTAL (CAPITAL PLUS PRESENT
WORTH OF ANNUAL COSTS)



Table B-7. Operable Unit 7, Site 5: Soil Cover, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest sign#icant dollar
value and djusted to Janumy 1993 basis)

I. Total Capital Costs

Total
unit cost Capital

Cost Component unit Quantity ($) cost ($) Notes

A.

1.

2.

3.

4.

Dh’ect Capital Costs (iicludes Labor, quipment, and materials)

Haul and Place Scil CY
(Fill hole and cover
10’X1O’ area)

compact CY

Haul and Place Gravel CY

Sample and Amdvsis EA
for PCBS -

Subtotal-Capital (Labor, Equipment, and Materials)

Additional Dkcts (% of Above Item 1.3)

1. Mobilization Ls

2. Dust Control Ls

Total Dhwt Capital Costs

B. Indirect Capital Costa (% of Total Dh-ect Costs)

1. Engineering, Fees, and Ls
Contingency

Total Capital Costs (Direct & Indirect)

6.5 21 135

6.5 2. 15

5 9 45

1 400 400

595

5% 10

10% 20

625

35% 225

850

Means

Means

Means

Rust E&t

Experience

Experience

‘There are no annual maintenance or operating costs for this alternative.
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Table B:8. Operable Urdt 7, Site 5: Stobiliz.don, Cost Estimating Worksheet
(-30% to +-50% Level) (411costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Component Unit Qoantity ($) cost ($) Notes

A. Dh_ect Capital Costs (iiclude.s labor, equipment, and materials)

1. Excavate CY

z MIX Soil and Cement CY

3. Replace Mixture CY

Subtotat-Capital (Labor, Equipment, and Materials)

Additional Directs (% of Above Subtotal)

1. Mobilization Ls

2. Dust Control Ls

Total Dkwt Capital Costs

B. Indirect Capital Costs (% of Total Direct Costs)

1. Engineering I-.5

2. FeeslF’ermit9 I-S

3. Contingency K’

20

25

25

5%

5%

5%

5%

25%

1.45 30

50.00 1,250

20.00 500

1,780

90

90

1,960

100

100

Means

Means

Means

Experience

Experience

Experience

Experience —

500 CurrentLevel
of Detail

Total Indirect Capital Costs 35% 700

Total Capital Costs (Drect & ~dir~t) 2,700 (Rounded)



L

Table B-9. Operable Unit 7, Site 5: IX@-#11Disposal, Cost Estimating Worksheet
(-30% to +50% Level) (Ml costs are rounded to nearest sigm~cant dollar
value and djusted to January 1993 basis)

I. Total Capital Costa

Total
Uuit cost Capital

Cost Component Unit Quantity ($) cost ($) Notes

A. Dkect Capital Costs (iicludes labor, quipment, and materiak)

1. Excavate. CY

2. Load and Haul to Landfill CY

3. Landfill Testing Truckload

4. Backfdl CY

5. Revegetate SY

Subtotal-Capitat (Labor, Equipment, and Materials)

Additional Dkcts (% of Above Items 1, Z, 4, md 5)

1. Mobilization L-s

2. Dust Control I-S

Totat Direct Capital Costs

B. Indkect Capital Costs (% of Total JJwt CO~@)

1. Engiuee.ling IA

2. FeeslPennits I-S

3. Contingency IA

20 1.45 30

20 33.75 675

2 4C0.00 800

25 5.50 140

15 11.00 165

1,810

5% 90

10% 180

2,080

5% 1CX3

5% lm

Means

Means

Means

Means

Rust E&l

Experience

Experience

Experience

Experience

15% 300 Current Level
of Detail

Total Indirect Capital Costs 25% 500

Total Capital Costs (Direet & Indirect) 2,600 (Rounded)

There are no annual maintenance or operating c0st9 for this alternative.



Table B-10. Operable Um”t7, Site 5: Incineration, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded 10 nearest sigm~cant dollar
value and oajusted to January 1993 basis)

I. Total Capital Costs

Total

Unit Cost Capital
Cost Component unit Quantity ($) cost ($) Notes

A. DkctCa pital Costs (includes labor, equipment, and materials)

1. Excavate CY

2. Lzmdand Haul to Landfill CY

3. incineration CY

4. Backfill CY

5. Revegetate SY

Subtotal-Capitaf (Labor, Equipment, and Materials)

Additional Directs (% of Above Items 1, 2, 4, and 5)

1. Mobllimtion Ls

2. Dust Control Ls

Total Dkwt Capital Costs

B. Indirect Capital Costs (% of Total Died Costs)

1. Contingency Ls

20 1.45 30 Means

20 33.75 675 Means

20 1,500.00 30,0@3 Westinghouse

25 5.50 140 Means

15 11.00 165 Rust E&I

31,011

5% 1,550 Experience

10% 3,1O+2 Experience

3S,660 (Rounded)

15% 5,350 Current Level
of Detail

Total Capital Costs OXrect & ~dir=t) 41,000 (Rounded)

There are no annual maintenance or operating costs for this alternative.



Table B-11. Operable Um”t10, Site 41: Institutional Controls, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest signljlcant dollar
value and tijtwed to January 1993 basis)

I. Totat Capital Costs

Total
unit cost Capital

Cost Component unit Quantity ($) cost ($) Nntea

A. IXrect Capital Costs (iclude.s lahnr, equipment, md ~~ri~~)

1. Access Control Fence LF 9GU

2, Comer Posts EA 4

3. Gates EA 1

4. Braces EA 10

Total Direct Capital Cnsts

B. Indirect Capital Costs (% of Total Direct Costs)

1. Engineering, and Design IS 5%

2. Fees/Permits I-S 10%

15 13,50U

85 340

8CY2 800

30 3011

14.940

750

1,50U

Means

Mesns

Means

Means

Experience

Experience

3. Contingency IS 15% 2,250 CurrentLevel
of Detail

Tntat Indirect Capital Cnsts 30% 4,500

Tntal Capitat Cnst.s (Direct & Indirect) 19,500 (Rounded)

lL Annuat Costs

Present
Wnrth @

5%
Discount

Quantity Unit Amuat Rate fnr
Cnst Compnnent unit per year Cnst (&) Cnst ($) 30 Years Notes

Maintenance laber M-HIs 10 25 250 3,850 Experience
Estimate

Maintenance Materisl I-S 1 250 250 3,850 Experience

Estimste

Tntat Annual Cnsts 500 7,700 (Rounded)

GRAND TOTAL (CAPITAL PLUS PRESENT
WORTH OF ANNUAL COSTS)



Table B-12. Operable Urdt 10, Site 41: Excavation and Offsite Incineration of Drums and
Stained Soils, Cost Estimating Worksheet (-30% to +50% Level) W costs are _.
rounded to neares~ signt~cant dollar value and aajusted to January 1993 basis)

I. Total Capital Costs

Total
unit cost Capitsl

Cost Component Unit Qusntity (s) cost ($) Notes

A. Direct Capital Costs (iicludes Labor, equipment, and materials)

1. Prepare and Remove Dmm 26 5,000 130,000 Experience

Drums
,

2. Haul to Landfill L.s 1 1,000 1,CKtO Means

3. Characterize Wastes B 1 1,1OO l,lCO WestingbOuse

4, Incinerate Drums Drum 26 1,000 26,000 Westinghouse

Total Dkec.t Capital Costs 158,100

B. Indkct Capital Costs (% of Total Dhect Costs)

1. Engineering M 5% S,ooo Experience

2. Fees (Other than RCRA) M 5% 8,0Q0 Experience

3. Contingency M 30% 48,000 Current Level
of Detail

—

Totaf Indirect Capitsl Costs 40% 64,000

Tntal Capital Costs (Dk’ect & Indirect) 222,000 (Rounded)

There are no annual costs for this alternative.



Table B-13. Operable Unit 10, Site 41: likcavation and Offsite Disposal of Drums and
Stained Soils, Cost Estimating Worksheet (-30% to +50% Level) (All costs are
rounded to nearest signl~cant dollar value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Component Unit Quantity ($) cost ($) Notes

A. Direct Capital Costs (iicludes bbor, equipment, and materials)

1. Prepare and Remove Drum 26 5,000 130,CX30
Drums

Experience

2. Haul to Landfill M 1 1,OcxI 1,OCO Means

3. Characterize Wastes LS 1 l,lCSI 1,100 USPCI

4. Disposal Drum 26 225 5,050 USPCI

Total Direct Capital Costs 137,950

B. Indirect Capital Costs (% of Total Dlmt Costs)

1. EngineeMg I-s 5% 7,000 Experience

2. Fees (Other than RCRA) LS 5% 7,000 Experience

3. Contingency M 30% 41 ,(W3 Current Level
of Detail

L
Total fndirect Capital Costs 40% 55,000

Total Capital Costs (Direct & Indirect) 193,000 (Ro.nded)

There are no annual costs for this alternative.





APPENDIX C

Correspondence Related to PCB Inspection at TEAD





November13, 1981,

PCB InspectIon(PCEW?-1)
ToosleAnnY I!apot- Yoeele,UT

WH-TS

RobertW. Harding,Chief
Ffeld OperationsSection

.1conducteda PCB Inspectionat TooeleAmy. Depoton October14,
In response.to threecomplaintsreceivedby the EPA. The complaints
refarredto three spillsof suspectedPCB 1lquid‘inbuildings659 and
and possiblePCB exposureof threeto ten workars(see attachedSPI11
reports).

I met the followingcriteria:

- Credentialswere shown.
. Notice of Inspectionand ConfidentialityNoticewas givento

Fir,Larry Fisher.
- Receiptfor SamPles and Preliminary~lotlceof Inspection

wera mailed 10/15/82.

The fol1owing paoplewere involvedin the PCB Inspection:

Larry Ffsher,EnvironmentalCoordinator,U.S. Department

Mason Walker,Technician,
of Atnw

Ter~y#. .Thompson,Oeputy

1981,

677

Results

of Amy

EnvironmentalServices,U.S. Department

Oirectorof Supply,U,S, 0eparf2nentof

CaptainStephenwilson, U.S.AmIY Security

Paul Hanneman,ConsumerSafetyOfficer,EPA

I confinedmy inspectionto the SPillcomplaints,:becauseTooelehad
been Inspactedby tm otherEPA Inspectors.

The complaintsindicatedPCB liquidhad beenspilled in Build{ngs659
and 677. I discussedthase reportedsPillswith Fisher~Halker & Thompson,
and theywere”awara of Transfonnar011Mm Wfll ed fn 614. 659and
Bldg. 677...Fisher.hed-takentwosoilsamples:.Sample.#JK1979is a sample
fmm the spfl1 at B1dg.-677,and S~Ple fJK1960“Wa$a samPle fwm the sPil1
In Bldgl.659.“Fishersaid he had..receiveda.verbalreport fromtheirlab
that bothspil1s were 1ess than 50 ppm PCB. I wmta .a1ettar to Sandy
Ehrhardtat the U.S. ArmY Lab, requestin9the lab results for samPle
numbersJK1960and JK1979. K receivedtheir1etter?:ovember9, 1981,
confirmingFisher’sstatement(seeattachment).I also discussedtha
claimsof worker exposureto suspectedPCBS. Ftsherand !’lalker were aware
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PCB Inspection(PCBW-1)
TooeleAnnY Depot,Tooele, UT
Page2

of a complalntlodged by J. Tannerthroughthe U.S.C.G. abouta PCB sptl1
and human exposureto suspectedPCB (seeattachment).The U.S. AJTIY
appointedCaptainStephenWilsonto investigatethe complalnt and submit
flnd{ng.and reconsnendatlonsto the Comandln!!Offfcer (seeattachment).
A aucrm-lzatfon of the findlngs of Captain!li1son’s reportand my findings:
Mr. Tannerwas iiiovlngtransfonriersinsidethe PCB StorageFacllfty In
Bldg.659 end probablydid come in contactwithTrassfonnerOil. Fisher
and Wlson said the transformersTannerwas movingand handlinghad el1 been
testad”for PCBS and contained1ess than 50 Ppm PCBs. W son racomnended
safetyproceduresto be implementedby EnvironmentalServicesand Supply
Oivlslonfor workerpswtectfonin handlingthe transformersin Bldg. 659.

I asked Fisherto show me the officialPCB racords. He showedme is
1Istingof “PCB transformersin storageat TooaleAm Depot,“ dated
January21, 1981. T e 1ist containstransformermake, serialnumber,a

!samplenumber, locatons, and 1evelof PCB contamination.He also showed
me the lab resultsfor theY?29transformersin storagein Bldg.659 at
Tooele. I akked for and receivedcopiesof thesedocumentsby mai1 on
October22, 1981 (seeattachment). I also rsceiveda copyof Walker’s
monthlyPCB StorageFacilityinspectionchecklist,which indicateshe
Inspectsthe PCB StorageFacilityand its contentsmonthly (seeattachment

\!eall went to Bldg. 659, whichcontainsTooele’!+PCB StorageFacillty.
Therewas no PCB mark on the exteriorof buildin9. At Ooor 19 was an oil
stainabout 6 foot across. This oil stainwas the sourceof Soil Sample
#JK1960,which contafnedno detachablePC9s (seeattachment).This oil
spillis the same. which is the objectof two of our complaints. Fisher
said the oil spilledout of a transformerwhile it was beingmoved into
the StorageFacility. InsideBuilding659 is the PCB StorageFacility.
Th,ebuildinghad adequateroof,walls.and the floor had beensealedWIth
an EPOXYsealer. The PCB storagearea of thisbuildingis 180 feet wide,
250 feet 1ong~ and surroundedb’ an B-inchb@~. The km is co;:t~~d
of smoothconcreteand is continuousexceptat Ooor Number17.
insideDoor 17, the berm is brokenand crumbledin thre~ or four spots
(seephotoattachment). Fishersaidthis damageis frnm the impactof
heavyequipnentmovingover the bermto move transformers.Walkernoted
fn his recordsthe besmwas brokenon his inspectionof 9/18/81,and he
advisedMr. Allen to submita workorderfor repairof the berm. Al1en

$;$ygy:;a;;::; ;~: ‘E_O
rk order for the repairwhichhe submitted

Inside Door 17 of Building659 and settingoutsidethe PCB sto~age
areawere three 1arge “StandardTnnsfo~ers~” serfal )~~bers38169s
38170,and 38168. All threetransformerswere 500 kva, and contained
254 gallonsof Pyranol. Al1 threetransformershad 1arge PCBmarks and
were settingon wooden palatesand not 1caking. Al1en and Fish@rsaid .,
thosetransformershad set thereat 1eest sinceApril. Fiefthermen had
noticedthose PC9 transformerswere settingoutsidethe PC8 storagearea.
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pcB InspectIon(pcB82-1)
Tooele Am,y Cepot,Tooele, ~
Page 3

.,,.,

i.
.. !’,

,..

,+. .,

,,,. ,,:
!:

.’: .,.,

,“
..-.,.”

.7,

~,,,
,,, .

-.,,,
,,
,!.

Inslde the PCB storageareaw=ret accordin9to Fisher,1BQ29 trafls-
fonners. The samplerecordsindicate.the contentsof the storagefacilIty
is 1,438 transformersor 74.42%non-PCB,439 transformersor 22.73%PCS
contaminated,and 52 transformersor 2.85%pCB. Al1 the PCB tranffonsers
I checkedwere not 1caking,and had 1argePCB marks. I checkedA11.30to
40 transformers,and al1 of themwere stenciledwith a samplenumber and
code 1etter indicating1evelof contamination.The coda is the 1ettering
systemto IndicatepCB 1evel: 14A”is O to 49 pplnPCB, “B” iS 50 to 499 Pm
PCBi and “C” is 500 and UP PPM PCB. I askedFisherand Thompsonto exPlain
thefinal dispositionof thesetransformers.Fishers~~db~l~e~~~i~CB~C8
trans”fom?erswould be shippedto Hill Air ForceBase,
and PCS contaminatedtransformerswere goingto be held in storage.“ No
detenninationhad beenmade aboutdlsposalor reuse of the transformers.

I gave Mr. Fishera verbalPr:liminaryNoticeof Inspectionbecause
the Base Comnanderwantedtha fom mailedto him. I gave him the following
sumnatton.

- Offlcial PCBrecordswere incomplete
PCB storagefacilitywas not marked

: 3 large PC8 transformerswere outsidetha PCB storagafaCility
Berm in PCB stomge facilitywas broken.

Paul W. tlannemen
ConsumerSafetyOfficer

Attachments:
Noticeof Inspection
Receiptfor Semple
Confidentiality Notice
PreliminaryResults of InsIJection %~:: ::::~-~
spill Repo-ti
U.S. Army Lab ResultsBook
U.S. AnnY IrivestigationReport
PCB Records
PCB C~ecklist of PCS StorageFacility
2 Lettersto U.S. AnnY
Copy of PCB StorageFacilitY RepairUorkOrder
U.S. Amy SampleResultsletter

8M-TS:~NE~N.:bmw: 11/13/81
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DEPARTMENT OF THE ARMY
TOQCLI Army DEPOT

ToOCLL!. UTAH S4074

2 s NOV 1981

m, PaUlw.He-m
Constmer Safety Officer
u. s, EnvironMentalProtec~i~ AgemcY
RegionvIII
1860Lincolnstreet
Denver,CO 8029S

DearW. Hannemm:
Reference~~ made ~. ~our letterdatedOctober21, 1981~ rega=eingyour‘CB

inspectionconducted011october14,.1981(copyattached).

me following~ea~urc~havebeen takenregardingPUS inspec:i~nr~sults‘f
probable~iolationsOf EPA rC@atiOns Concerning‘CBS:

PCB r~~~rdsare 11014 Co@ete ~ per ‘ederal Register, TWrsday, ~aY S1~ -

1979~”Section761,4S.

b. PCB storage.facilitynow has PcB waning ~~~s on four sidesOf building.

c. me three Ia=gepcB transformers ha’~ebeen movedins‘Ge ‘h- storage

facility.

d. The Cent~nment bermwhichWES brokenh= beenrepaired”

~f you have @ questlon$regard~g the *eve information,please cent act Lafly

~~~her, Envi~nloentd Coordinator,TooeleArm Depot# (8011s~~-zggl”

SincerelY,

1 Incl
AS stated

cF:
Cdr, DESCO!l,Am:
Cdr, DPACOY,Am:
Dir f/WpV Wincl

P-JERRYK. PATfEWo~
Colonel,OrdC
c0mmandin8

DRSDS-EFW/incl
DRCIS-Aw/incl
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(kober 21, 1381

EEF: FAH-TS

Comander
I)*s.ArMy EnvironmentalHyqleneAgency
AberdesnProvingGrounds,ND 21010

Attent40n: HSE-RP-W (SandyEhrhardt)

Oear!1s.Ehrhardt:

I recentlyconductd a PCS Inspxtlon at To@ele Army Depot
In response to a ccmulafnt our officeracafv~dabout allegedPC8

,-:~U.s@lls. Mr. LarryFisher,the Enffsvnm?ntalCoordinatorat
Woel e, said he had takenaoi1 samplesfrcmthe spil1 areasand
sentto your Lab for analysisfor PC~s. Ha alsosaid he received

,, ,, ,,~,?.verbalreportfromyour officethat the Lab rasults indicated
the soil samplesfromthe areato contafn1es$ than 50 Pm PCB.

WouldYQU pleasesendme a “COPYOf tha Lab raGortfor
2“ $tipl?nmabarsJK1979and JK1960. 7~nk YOU for ‘our cooperation

{,,,’and ifYou haYe questfons,pleasecallme at (303 ~37-62010

Sfnceraly,

PaulY. tlanne?dn
ConsumerSafetyOfficer

8AM-15:HANNE?IAN:hnw:10/21/81



9EPAR?MENTOF THE ARMY NS ESRRARDT/eoh/AUTOVON
U. S. ARMY ENVIRONMENTALHYGIZNK AGsNCY 584-3613

ABERDEEN ●ROVING GRoUND. htAWfMNO ;10!0.
.>,.. >,:,, >.+. .- .,.vds.l ?O i$:d-.

.->-..I.*La 2: ~~.

wsE-s2-zdo SNOYl$q. ,
: i!..:’.:... ‘:”’.’%:?.’.,i’.. .... ...-..——-—

SUBJECT: Results-of Labors~oryAnalysisfor TootleAmy Depot,Tooela,Utgh.,

r

Director
US EavirO=inEalProtection&ancy
RegionVIII
ATTli: 8AH-TS(PaulW. Kannmmn)
1860 LincolnSt:eet
Denvs=,CO 80295

,.,,..,:.-’.$’4+1’.’
,(Z.;Z; ;’~y:

1. References.

a. Letter, 8A&TS, your Agency, 21 October1981,

b. TelephoneconvarsacionbetweenHa. SandraF.hrhardt,thisAgency,end
MC. Paul W. Umwnan, your Agency, 29 October1981, subject as .sbove,

2. In responseto your request,resultsare attachedas the Incloeure.

3. Furtherqueetieasregardingtheseanalysesmay be direetad to Ms. Sandra
Ehrhardt,Oomercisl (301)671-3613/4131.

FOR THE COMMANTER:

1 Incl
●m

&i-44!%$#
Dir;ctor,Radi.stionaad
EnvironmentalSciencee
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JK 196ti ““:’’’””’ SP 5261 ~*

JK 1979 5P 5279 28
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